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INTERNATIONAL SYMPOSIUM 


ISASC's first major international meeting is being planned for Saturday 
the 21st April 1979, in San Francisco, U.S.A. Six illustrated lectures, 
on various aspects of scales and weights, will be presented during the 
day and will subsequently be published. The meeting will be chaired by 
Bob Stein, and the Editor and his wife will be there to present two of 
the six papers (entirely due to the kindness and generosity of the three 
organisers, Bill Doniger, Joel Malter and Dick Wagers)* Dinner in the 
evening will give people the opportunity to talk to fellow enthusiasts 
and their wives. 


AUCTION 


The Symposium has been timed to form a two-day event with America 1 s 
first important auction of scales and weights, to be held on Sunday 
the 22nd April 1979* The main theme of the auction is 'American Gold 
Rush scales', but there are some superb European coin scales and a very 
varied selection of scales for many purposes. There is a most important 
section devoted to weights, ranging from Classical times to recent times. 


0 * 


Further details of this double event can be obtained from Joel Malter, 
P.0. Box 777> Encino, California, 91316, U.S.A. Tel. 213 784 7772. 

********************* 

This meeting should give members an excellent chance to make new friends, 
discuss ideas for future events and to exchange duplicate scales* 


COVER PICTURE 


Prescription scale made by Fairbanks & Co, and illustrated in their 
1902 catalogue* Graduations 0-8 drachm x -Jdr and 0-30 grain x Igr* 

This model was imported into England and was submitted to the Board of 
Trade, in 1905, for proposed use as a dispensing scale. The Board 
declined to approve it for trade use, for a number of reasons, including 0 ^ 
"Counter steelyards are restricted for manufacturer's use under the 
Weights & Measures regulations.," The use of the scale for drugs or 
bullion "was not a suitable purpose because the weight of both classes 
of article must be determined by instruments of great sensitivity, a 
feature which the counter steelyard makes no pretence to possess" "Any 
accumulation of dirt or verdigris in the notches prevents the runner 
nesting in its true position and is sufficient to establish a greater 
error than could be tolerated*" "...the balancing device has a range of 
adjustment out of all proportion to the capacity of the machine and 
might reasonably be held to facilitate fraud." 
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PROFILE - FAIRBANKS & CO. 
PART 1. 


SENT IN BY M.B.NEEDLE 


The scene was the little settlement of St. Johnsbury, Vermont, in the 
year 1815. Over the hills a crude but sturdy waggon crept into view 
bearing a family of settlers - the family of Major Joseph Fairbanks, 
just in from far-off Brimfield in Massachusetts. The Fairbanks family 
were descendants of one Jonathan ffayerbancke of the West Riding of 
Yorkshire, who had migrated to New England in 1633 and built the quaint 
old Fairbanks house that, weathering wind and rain, still stands in 
Dedham. 

Riding in the waggon were a 
nineteen-year-old boy, 

Thaddeus, his older brother, 

Erastus, and his younger 
brother, Joseph - the trio 
around whom the earlier 
stages of this story revolve. 

For $300, Major Fairbanks 
bought five acres of land on 
Sleeper River, and the 
rights in the falls. There 
he built a dam and a small 
gristmill and sawmill on 
part of the site which, 
later, was to be occupied 
by the scale factory. After 
helping his father to set 
up his mill, Thaddeus began 
making waggons, one of 
which may be seen today in 
the museum at St•Johnsbury. 

In 1823? he started a small 
iron foundry, doing much of 
the work himself. A year 
later, his older brother, 

Erastus, gave up the country store he had established, and the two 
young men together began manufacturing waggons, ploughs and stoves. 

In 1829 and I 83 O, a craze for raising hemp swept over Vermont, and 
E. and T.Fairbanks & Co. built three great Haynes machines for dressing 
hemp. These were 32 feet long and 4 feet wide, with 65 pairs of fluted 
rollers geared together, so as to break the hempstraw as it passed 
between them. The gear wheels and the machine for fluting the rollers 
were made by Thaddeus Fairbanks. He secured a patent on an improved 
hemp dresser and became manager of the St.Johnsbury Hemp Company. This 
was an unsuccessful business venture, yet it served a useful purpose 
for Thaddeus. 

It was while weighing waggonloads of rough hemp, then valued at $15 
per ton, that Thaddeus got his inspiration for his great invention. 
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The weighing apparatus then in use was an adaptation of the old Roman 
steelyard, suspended in a gallows frame. Chains on the short arm of the 
beam were hooked on to the cart wheels, and weights were put on a tray 
suspended from the long arm of the beam - thus the load was balanced. 
Watching this painfully slow and laborious operation, Thaddeus pondered 
on ways to improve it. The first idea that came to him, was to construct 
a platform to be supported upon an A-shaped lever, with the tip of the 
lever connected to the steelyard by a rod. 

Thaddeus dug a pit in which the lever was placed and suitably supported. 
The platform, balanced upon two bearings in the centre of the lever and 
level with the ground, was held in position by chains attached to posts 
opposite the four corners of the platform, FIG 1. This was platform 
number one - crude, as first attempts are apt to be, yet better than 
anything that then existed in America. A patent was applied for, and 
several models were constructed. An "itinerant agent", as travelling 
salesmen were called in those days, was engaged to go upon the road and 
sell the scales; he was scheduled to start from the inventor's home at 
three o'clock in the morning. Thaddeus Fairbanks made ready to sit up 
all night in order to call the salesman and make the fire for the pre¬ 
dawn breakfast. 



The inventive mind often gets its best results at night. While waiting 
for the hours to pass, Thaddeus suddenly envisaged a scale so much 
better than number one, that he quickly woke first the "agent" and then 
his wife, telling them the former's trip would have to be postponed 
and there would be no need for an early breakfast. He was certain that 
with two A-shaped levers meeting at the steelyard rod, or hanging from 

















































one that hung upon the steelyard, he could secure four knife-edge 
supports for his platform, from all of which the leverage, as related 
to the steelyard beam, might be the same. He was right. The problem to 
be solved in weighing on a platform, is the accurate transmission of 
weight from anywhere on the platform by levers from the four corners 
to the steelyard - now called the beam - and the accurate graduation of 
the beam. 

Next morning, Fairbanks remarked to his wife that he had discovered a 
principle applying to the scale, for which he would not take a 
thousand dollars. Thus, modestly, Thaddeus Fairbanks characterized the 
epoch-making discovery, which, by making accurate weighing with a 
platform possible, contributed an indispensable element of precision to 
all subsequent manufacturing operations, speeded immensely the pace of 
commercial transactions, and laid the foundation of the flourishing 
world-wide business about which this history is being written. 

Half a century later, and just a few years before his death in 1886 in 
his ninety-first year, the inventor told of his discovery and what 
followed, in these intimate reminiscences: 

"My plans were all made in the night, frequently working nearly all 
night. For lack of tools, the scale work all had to be finished by hand, 
and this, combined with work on patterns, etc. required all my time 
during the day. Faulty work was sure to be sent out unless I was watch¬ 
ing all the time; men had to be educated to do the simplest things; 
there was no uniform machine work as now; it was fifteen years before 
we had a planer in the shop. Our casting was done in a shed annexed to 
the old forge; we were still in want of funds, but a larger building 
was finally put up; it developed on me to put in the cupola and fixtures, 
blast, etc., and start operations. 

In making plans for scales, I found there were three things to be 
considered - the strength of materials, the best shape to secure 
greatest strength with least material, and the beauty and symmetry of 
outside appearance. To imagine what the tastes and notions of men, in 
reference to the right proportioning and beauty of this then new 
article would be, was difficult; but now, after fifty years, our plat¬ 
form scales are made precisely after the original design, and all other 
nations follow the same." 20 

************************* 

Morton Needle collects and repairs clocks, and has a small but growing 
collection of scales# When sending this article he said : "Several 
American companies have their origins in the manufacturing and market¬ 
ing of scales for commerce and industry, prior to 1900. They include 
the IBM Corporation, the Toledo Scale Co# and the Fairbanks Weighing 
Division of Colt Industies# My investigation into these and others, led 
me to focus on Fairbanks as the oldest continuous American source of 
commercial scales and related gear# 

This story of the early years of the E.& T. Fairbanks Co. is an edited 
excerpt from their official company history ’Through the Years 1 • My 
thanks to Mr# K.F.Hammar, President of Fairbanks Weighing Division, 
for his assistance#" 














OPPOSITE: A selection from the Fairbanks & Co. catalogue of 1859 . 

1. Counter scale, -g-oz to 36 lb - $ 7 . 

2. Druggist's trip scales. 5 , 10, 20 or 301b. - $ 3.50 to $ 6 . 50 . 

3» Cornometer, graduated in lb per bushel. $15- 

4. Spring letter balance. 2oz - $ 1, 4oz - $1.50. 

5. Prescription scales, basic version with 8 inch beam, $10. 

6 . Circular spring balance, range from 151b - $2.25 to 2401b - $18. 

7. Brass cup weights, Troy, from ^-oz down $ 0.38 to 32oz down $2.50 
Nest weights, from 11b down $1.50 to 4lb down $ 5 . 

8 . Gold coin detector, Allender's patent. $1.50 

9. Weighmaster's beam, prices per 1001b capacity, $ 0.75 to $1.50. 

10. Brass weights in block, Avoir. 11b - $ 5 , 4lb - $ 8 . 

11. Standard grocer's scales, 18 inch version, 101b - $ 9 . 

12. Bank scales. $50 to $500, mostly made to order. 

13* U.S. Post Office balance. 8 oz - $3, 21b - $ 10 . 

14. Wheelbarrow scales. 10001b - $ 40. 

Fairbanks catalogue of 1859 shows many more varieties of small scales 
than in their 1891 catalogue. In 1859 the preface states "... we have 
found it necessary to establish a branch manufactory, connected with 
our New York house, for the manufacture of Weighmaster's beams, Frames, 
etc, Fine gold and Druggist's scales of all descriptions, together with 
every other known modifications of Weighing Machines of value, except 
our regular Platform and Counter scales, which we continue to 
manufacture, as heretofore, in St.Johnsbury, Vermont. We also import 
all the useful modifications of Scales manufactured in foreign markets'.' 

Examination of the range illustrated in their catalogue, suggests that 
the Cornometer No 3 in Fig 3, the spring letter balance, No 4, and the 
circular spring balance, No 6 , may well have been imports, as they are 
clearly in the English style. The catalogue also shows German 
prescription scales, and French druggist's scales and gold scales. 

Many of the platform and counter scales were still available in 1891 , 
with little or no visible alteration. (End of part 1) 


POSTAL SCALES EXHIBITION 


Thirty-six postal scales are forming part of a History of Post 
exhibition. They were collected by Alan Salter, who, unhappily died 
at the early age of 4l. Alan had intended to join ISASC, and his wife, 
Elizabeth, has loaned the scales to form a permanent display in his 
memory. Labels for the display were compiled by Warwick & Warwick, 
philatelic auctioneers, from data supplied by ISASC. The exhibition 
is at the National Philatelic Centre, 3, High Street, Warwick, England, 
and is open Monday to Saturday 9am to 5pm. For members planning to visit, 
Warwick is only 30 miles from the Avery Historical Museum, Birmingham. 
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GRAIN SCALES 


BY M.A.CRAWFORTH 


Following the article by Utz Schmidt (EQM p51-53) explaining the need 
to weigh grain and other seeds, here is a review of grain scales from 
various countries: 


1. Thought to be an early English grain scale. Iron beam, brass buckets, 
fruit-wood case lined with dark red velvet. Made by John Snart, London. 
Royal coat-of-arms for the period 1707 - 171^» on the label. 


2. Chondrometer with a conical bucket. Beam graduated 7 ■ 21 x ^ unit. 
Origin unknown. arly 19th C ? The mahogany case is lined with coarse 
green cloth; instrument is dismantled for storage in the case. 


Oo idrAJV . 

0 


3* Typical English chondrometer, brass with beam graduated 21 - 79 x 1 
pound per bushel. Mahogany case with detailed label of instructions for 
weighing wheat, rye, barley, oats, pease, small beans, Dutch-clover, and 
rape seed. Made by Benjamin Payne, London 1817 - 1827 EL* 

4. American grain tester. A large hand-held instrument with three rows 
of graduations 0 - 65 lb/bushel, 0-21 lb x -Joz, 0 - 100% x 1%. The 
latter is for determining the moisture content. Fairbanks & Co c 1930. 

5. Russian grain scale. The bucket is filled via the funnel clipped to 
the case. Maker unknown, 20th century. 

6 . German pendulum grain scale made for the English market. Quadrant 
graduated 0-72 lb/bushel. The design was patented in England, No. 
I 35852 of 1884, by Max Hedicke on behalf of the maker, Louis Schopper, 
of Leipzig. 

7• English folding chondrometer. The column folds down flat inside the 
case, and the beam stays attached to it. Maker unknown, late 19th C. 

8 . Dutch grain scales. The buckets fit together to form a container for 
carrying the beam and weights. Maker unknown, 19th Century. 


9* Swedish grain scales. The grain bucket is telescopic, so that the 
capacity can be adjusted for different types of grain. Maker unknown. 

10. French grain tester. Very lightly made from thin brass, with poise 
made from a standard 20g weight. Beam graduated 0- 100 x 1 unit. The 
tubular cardboard case has a damaged label with the maker's name 
. et Renauld Fils, Paris. Early 20th Century. 


11. American grain tester with open-box beam end and filler funnel. 
Maker, Buffalo Scale Co. 20th Century. 

12. German grain tester. Elaborate set with measuring bucket, discharge 
cylinder, suction cylinder, striking knife, slotted weights etc. For a 
detailed description see EQM p51-p53« Maker Otto Zorn, Merseburg cl938. 

Members with grain scales of a design different from those shown here, 
are requested to send details to the author. 

* Earliest and Latest dates known to the author. 
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EARTHENWARE WEIGHTS 


BY G.DICK. 


Glazed weights made from a white earthenware, or stone china body, 
were first manufactured and used in England in the mid 19th century, 
when attention was being paid to hygienic conditions in food shops* 

Before 1835? lead and pewter had 
been used for weights, but under 
Section k of the Weights and 
Measures Act of that year, their 
further use was prohibited, unless 
they were cased within a harder 
metal, such as iron or brass* 

Presumably, this was because many 
tradesmen, in spite of an annual 
inspection of their weights, were 
giving short weight in goods, due 
to the unreliability of the soft 
metals. These deteriorated in use, 
when they came into contact with 
water, organic matter or salt* 
Cleaning fluids, often caustic, 
might also have contributed to the 
deterioration of the metal surface 
and consequent loss of weight* 

No kind of pottery was included in the specification given for casing, 
but the great majority of local authorities accepted earthenware cased 
weights for use in their particular area, as this type of weight held 
many advantages over a metal one. The material was highly resistant to 
corrosive substances, chipping was easily visible to a customer when it 
occurred, and the denominations were clear to read; but above all, 
earthenware weights were hygienic, accurate and could be economically 
produced. 

Soon after the issue of new regulations regarding materials permissible 
for the making of weights, Wedgwood developed white earthenware casings 
and began to manufacture them for such scale makers as Avery, Sangster, 
Salter and Day & Millward, who had already commissioned Wedgwood to 
make decorated scale plates and central pillars for their counter scales 
and inverted weighing machines. 

Wedgwood was the only pottery to impress the base with a trade-mark, 
and they used a slightly different profile by which their weights can 
be distinguished from those made by other, unidentified, potteries. 

Parnall & Sons Ltd, of Bristol, was the principal firm supplying 
earthenware weights to the London area, in the late 19th century. They 
may also have supplied weights without their own name, but with that of 
a customer, instead* Two such weights were found in a farm dairy at 
Broadstairs, Kent, with ’London Dairy Supply Co. Ltd. 1 around the base. 

The first known date for the manufacture of earthenware weights is on 
a set in the Avery Historical Museum, which has f X’ impressed in the 
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base of each weight. This is the code letter for the year 1842, 
according to the table of Registration marks. Further evidence lies 
in a reference to their manufacture in a trade catalogue of W. & T. Avery 
for 1849. 

There was a thriving export trade to America, in weights and scale 
plates. For example, in a price book dated June 23rd, 1869, R.K.Wright 
of Philadelphia was supplied with ’Scale plates 15 x 12 Pearl white, 

2/9, 1 and ’Scale plates 12 x 10, 1/10’ 

Considering the enormous quantity of this type of ware in use in England, 
between 1849 and 1870 , in dairy shops, fishmonger 1 s, grocer’s and 
butcher’s shops, it is lamentable that no records were kept by potteries, 
and that there are so very few sets of weights in existance. 

Hemispherical, with a well-proportioned lifting knob, the casings had a 
pleasantly rounded profile which accumulated little dirt, and was easily 
cleaned. Weight adjustment was by means of a lead plug set into a hole 
in the base, but it is not known how this was done. Possibly the weight 
casings were sent from the potteries to the scalemaker, who then 
plugged them with lead; or perhaps they were plugged on extraction from 
the kiln, at a temperature of 300 to 400 degrees C. Lead becomes molten 
at 327.5 deg C. and a cold casing would have cracked when it came into 
contact with the hot metal. 

Depending upon the denomination, the weights were made in varying sizes, 
graduating fron the smallest, a loz weight 1.1” in diameter at the base 
and 0.9" in height, to a 71 b weight measuring 7*6” in diameter and 6.5" 
in height* There is also evidence of the manufacture of a l4lb weight, 
as reference is made to a ’’set of weights l4lb - loz in pure white, 

24s 6d”, in a catalogue of l 880 .. 

This pure white, sometimes abbreviated in price books to ’WW’, for white 
ware, or stone china, was usually known as Pearl White, and was also 
used for scale plates and pillars. A memorandum in the writing of Francis 
Wedgwood, in 1863 , states ’’leave off the ’Pearl’ and mark with a big ’P’. 
The recipe for this body was published by William Evans in 1846, in the 
’Art and History of the Pottery Business’: ’’Wedgwood’s white pearl body = 
Brown clay 150 parts, Taylor’s blue clay 200, Cornish clay 350, Cornish 
stone 76 .” 

Many sets of weights were attractively decorated in blue, blue-green, 
or black, by means of underglaze engraved transfer printing, which had 
been in use since before 1765 , and was revived with new enthusiasm in 
about 1810. The glaze itself was clear and glass-like, and was fired at 
a temperature between 900 and 1300 degrees C. 

A circumferential band at the base of the weight was the most common 
type of decoration, with the scale-maker’s scroll above it, Fig 1. 

Others bore floral designs, or were simply with a trade mark 

such as, Day & Millward, Birmingham, or W.& T. Avery Ld, Birmingham. 

The denomination was printed on the knob of each weight, sometimes 
surrounded by the words ’Imperial Cased Enamel Weight’, Imperial Enamel 
Weight’ or, simply ’Imperial’. In some cases, mistakes were made by 
printing ’lbs’, instead of the authorised abbreviation ’lb’. 


In the Avery Historical Museum, an example of a 31b weight, made for 
some unknown purpose, was considered illegal by the Board of Trade and 
marked only with the obliteration stamp, a six-pointed asterisk, on the 
lead plug in the base. (The acceptable denominations eligible for 
verification were, 7, 2, & 11b,and 8, 4, 2 & loz). 

Weights permitted for use were verified and stamped with the mark of 
the county district, the mark being impressed into the lead. In 1893, 
a proviso was issued to local authorities, by the Board of Trade, which 
stated that no weights should be stamped if they were found to absorb 
more than 0.5% of their weight of water, after immersion for ten minutes 
The district of Leeds omitted this test for absorption, even though, in 
use, The glazed surface of the weight did develop cracks and the earthen 
ware body became pervious to water. Humidity from the atmosphere could 
also be absorbed. Therefor weights, affected in this way, could be made 
lighter by heating and driving off the water vapour. 

For these reasons, Inspectors in districts such as Manchester and London 
began to refuse to stamp earthenware weights, and when the above defects 
were definitely established, the Standards Department of the Board of 
Trade issued a further regulation, in 1889, forbidding their continued 
manufacture• 


W.& T.Avery Ltd. illustrated 
earthenware weights in their 
189 ^- catalogue, but they did 
not appear in that of 1895* 
However, by 1900 they were 
again in their catalogue "for 
domestic use or export", only, 
Fig 2. In the Model Regulat¬ 
ions of 1907 , the use of them 
for trade was finally 
prohibited, and all weights 
were required to be of solid 
metal after 1909* Time was 
allowed during which such 
weights as were already in use 
might continue to be stamped, 
if found to be sufficiently 
accurate, and , as this 
allowance was extended 
indefinitely, in 1932 , it is 
theoretically possible that 
earthenware weights may still 
be in use, because if they 
remained undamaged, and the 
glazed surface did not craze, 
they maintained their accuracy 
in an exceedingly satisfactory 
way, and had qualities of 
permanence which no other 
cheap commercial weight 
possessed. 20 


W. & T. AVERY, Ltd., I9oO 


CHINA WEIGHTS. 



No. 7 



I 

2 

4 

8-02/ 

White and Badge... 

.... 


I /- 

i /3 

1/6 

1/9 ea. 

Colour and Gold ... 



1/6 

2/3 

2/9 

3 /' •* 


1 

2 

4 

7 

14-lb. 

White and Badge ... 


2/6 

3/6 

5/- 

7/6 

17/6 ea. 

Colour and Gold 


4 /' 

5 /6 

•7/- 

10/- 

20/- 

IN SETS DOWN TO 

1-OZ. 



4 

1 

2 

4 

7 

14 lb.down 

White and Badge 

5/6 

8/- 

11/6 

15 /- 

22/- 

36/- per set 

Colour and Gold 

9/6 

13/6 

19 /■ 

24/6 

30/- 

5 °r •> 


These Weights are suitable only for Domestic use or 
Export. 


BIRMINGHAM and LONDON. 




Miss Gillian Dick did her research on earthenware weights for her 
college thesis and seems to be the only person to have studied this 
subject. We are indebted to her for collating such interesting 
evidence. Miss Dick is not a member of ISASC. 

Would members having earthenware weights in their collection please 
send details of trade marks, decoration etc, to the Editor for a 
future supplement to this article* 



OLD ADVERT. 


This full-page advertisement appeared in 

THE ILLUSTRATED AMERICAN ADVERTISER ill 

the year 1856 . E. and T. Fairbanks and Co. 
was among the first users of advertising 
space in the newspapers and magazines of 
the period. 



gwoi) portable Scalra, 

On wkrrlt, far 

Fbundrita.Raltimf Milla, Iran Hauata, (<. 

STORE SCALES, 

ITmrmtu Xlodfjtcatiirm.) 

Counter Scales, «fcc. 

HAY k COAL SCALES, 

Mad* antiraly of Iran and Start, and art 
m any part af tk* country » r 
aapdrunced teorkmr*. 

Tha underaignea hare recently removed from their former location in Water Street,*lo the tnacioui Store. No. 189 BROAD- 
BEAMs“sPRlNr B e * d I 1 V"'" 1 . of G0LD DRUGGISTS SCALES and WEIGHTS, PATENT 

L i G POST-OFFICE SCALES. Ac., and now offer to purcha«re. at whole«J. and r.Ull, the moat 

complete aeiortmeat of Weighing Apparatu. to ba found in the United Statee. 

FAIRBANKS & Co., No. 189 Broadway, New York, | 
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A BASIC LIBRARY 


BY M.A.CRAWFORTH 


1. KISCH. Bruno, 'Scales ?md Weights' Yale 1965 * - The most important 
general reference book. Brief world survey of scales. Details of 
weights and their makers, mostly German and French. Mastersigns. 

Large bibliography. 297 pages, 97 ill. 10 charts. 

2. STOCK. J.T. 'Development of the Chemical Balance' Science Museum, 

London 1969 * - History of technical innovation in precision scales. 

Many aspects relate to scales in general. Excellent value. 50p,51 ill. 

3* SHEPPARD.T. & MUSHAM.J.F. 'Money Scales and Weights' Mainly a 

descriptive catalogue of coin scales in Hull Museum. Brief history 
of English scales. Many drawings of rare types. 221p, 8l ill. 

4. CRELLIN.J,K. 8 c SCOTT.J.R. 'Drug Weighing in Britain cl700-1900' 

Medical History, vol XIII No 1. Jan 1969* Reprint from the Wellcome 
Foundation, London. - A short, but important and detailed work on 
English apothecary scales and weights, with dates. 67p 10 ill. 

5. DIEUDONNE. A. 'Manuel des Poids Monetaires' Paris 1952.- Many details 
of European coin weights and their makers. Written in French. 174 p. 

559 weights illustrated. 

6. SANDERS.L, 'A Short History of Weighing' W 8 c T Avery Ltd. 1947. - 
Briefly covers all important developments from early civilizations 
to the mid 20th C. 59 p, 52 ill. 

7. OWEN.G.A, 'A Treatise on Weighing Machines' Griffin 8c Co, 1922. 

Explains clearly, the basic technology of weighing instruments, with 
illustrations of trade scales of the early 20th C. 202 p, 175 ill. 

8 . EAEBERLE.K.E. 'Zehntausend Jahre Waage' Bizerba, Balingen 1966 . - 
Historical survey of scales, many German. Worth having for the 
attractive illustrations, even if you can't read German'. 284p, 197 ill. 

9. ZEVENBOOM.K.M.C. 8 c WITTOP-KONING.D.A. 'Nederlanse Gewichten' 

Tijdstroorn 1970. - Extensive details of scales and weight makers of 
the Low Countries, in Dutch. 255 p, 16 ill, 7 charts of mastersigns. 

10. DUDLEZ WESTROPP.M.S. 'Notes on Irish Money Weights and Foreign coin 
current in Ireland* Proc. Royal Irish Academy Vol XXXIII 1916. 

Includes makers, dates, legislation. 29p, 20 weights ill. 

11. MALLIS.A.G. 'Counterfeit coin Detecting Devices of the U.S.' The 
Numismatist May 1974. Definitive list of patented detectors with 
drawings from the pat. specs. 20 p, 33 ill. 

12. ROBERTS.J. 'Handbook of Weights and Measures' London 1908. - Law 8 c 
Regulations during period of major changes in Britain. 451 p. 

13. HOUBEN.G. 'European Coin-weights for English Coins' Holland 1978. 
Detailed survey with an unusual approach. 26 p, many wts. ill. 

14. WORTLEY.R.K. 'Early Letter Weighing Devices of Great Britain, 1839 
to 1899 ' Philatelic Bulletin, London 1950. Descibes rare and unusual 
postal scales, with some dating information. 14 p, 29 ill. 

15. NUMISMATICA / WENDT. Auction catalogues, VI 1974, X 1975, XIV 1976, 

XX 1977, Vienna. Invaluable for their many illustrations of coin 
scales and weights, with dating information. 
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NOTES & QUERIES 


NQ 14. SCOTTISH FLEUR-DE-LYS _ Query fro m G.Houben. 

In your article on verification marks, page 45, I did not find the 
fleur-de-lys mark used on weights in Scotland. 


REPLY from M.A.Crawforth. 

The fleur-de-lys was a mark on weights USED in Scotland, but I have 
seen no evidence to show that these weights were MADE in Scotland. 
Considering the close alliance of Scotland with France, it is possible 
that the weights were made and stamped in France, where the fleur-de- 
lys was in common use, for export to Scotland. I would be interested in 
any evidence which indicates that the weights were made or stamped in 
Scotland, but in the meantime I do not feel justified in listing the 
'Scottish' fleur-de-lys as a British mark. There are examples of its use 
in this country, however, as shown in the mark for Lincoln (p 9^0 • 


NQ 15* CHATILLON & SON INC. Query from W.Lindeyer. 

In addition to iron and brass steelyards, I also collect brass faced 
spring balances and milk scales. I s.m wondering exactly how many 
different spring balances were made by Chatillon & Son Inc, New York? 
Any information would be greatly appreciated. An inventory of my 
collection shows the following types;- 

1. No.2. Pat. Dec 10th 1867 .. 48lb. 2. No.2. Pat. 10th Dec 1867 . 24lb. 

3. No. 2, Pat. Jan.6 I 89 I , Jan. 26th 1892. 501b. 

4. as 3 but marked "Not legal for Use in Trade." 

5. 'Improved Spring Balance' Pat. Dec. 10th 1867 24lb. 

6 . " » " 501 b. 

7. 'John Chatillon & Sons Makers, New York, USA 'Not legal for use 
in Trade' 501b. 

8 . 'Improved Circular Spring Balance. To weigh 301b by ouncesMilk. 

9. as 8 , but to weigh 601b. Milk scale. 

10. as 8 , but to weigh 1201b. Milk scale. 


Please would members send details of their Chatillon balances to 
Mr. Lindeyer. Editor. 


NQ 16. SIX OUNCE WEIGHTS _ Query from M.B.Needle. 

I have just acquired a postal scale about 12 inches across the plates, 
made of heavy brass and resting on an ornate oak base. The letter plate 
is engraved 4oz Id, addl. 2oz -g-d. Can you date that postal rate ? I 
would guess it is from 1900 . 

Included with the weights, were two 6 ounce ones in postal style, but 
probably not original; why 6 oz ? 



REPLY 


From the Editor 


The postal rates on your scale were current from 1897 to 1915 - but 
there is no need to guess in future, if you obtain the ISASC British 
Postal Rates data sheet, (for details see EQM p17)* 

Can any member help with the 6oz weights ? 


NQI 7 . EUROPEAN COIN 


Query from G.Mallis 


In any of your studies, have you come across weights for a European 
coin called a f CRONTAL ? ? If you have, can you tell me what it was 
and what it weighed ? 

Can any member help Mr, Mallis ? 


NQ 18• BANKER 1 S SCALES Query from the Archivist, Lloyds Bank Ltd. 


Lloyd’s Bank Ltd have been asked to lend a banker's scale to a film 
company making a film set in the year 1855* In. our store we have a 
number of scales from different periods in Lloyd's history, but none 
of them are dated. Please could you give me some idea of the type of 
scale a bank would have used at that time ? 

REPLY From the Editor. 

The most probable design in use in 1855 would have been a box-end beam 
suspended from a column, on a tripod base. Alternatively, the same 

instrument could have been mounted on a 
mahogany base with a drawer for the 
weights. Either type might have had a 
slide or a cord system for lifting the 
scales when weighing. An example with a 
slide is shown in the drawing from 
Wrightson's Biennial directory for 1830. 

It is also possible that a beam with 
Sharkey ends could have been in use, 
although the design had only just been 
patented, in 1853 * 

Regarding the materials from which the 
instrument would have been made, iron is 
the most likely as it was in continuous 
use for box end beams from Rennaissance 
times to the 20th century. Brass beams 
were uncommon until the late 19th C. 


I am sure you will agree that the value of Notes & Queries lies in the 
answers. When you reply to a query, please send a copy to the Editor 
so that it can be published to the benefit of ALL members. Ed. 



May be aJftjc'd on, a Mahogany Stand 
with Drawer to contain the Weights.instead 
of THpod /"exit. 



BRITISH VERIFICATION MARKS 
PART 4 


BY M.A.CRAWFORTH. 


Accurate verification, and uniformity of weights, scales and measures, 
can only be as good as, A) the Standards used, and B) the system for 
regular checking. The primary requirement is the preservation of a key 
Standard which forms the ultimate and definitive reference. The safe¬ 
guarding of the British Standard was described in the Board of Trade 
Report of 1882. The definitive reference was the Parliamentary Standard 
for the Imperial Standard Pound, designated P.S. and there were four 
Parliamentary Copies designated P.C. 1,2,3, and 4. The latter were kept 
at the Royal Mint, the Royal Observatory, the Royal Society and in the 
walls of the Houses of Parliament. Each weight was a cylinder of solid 

platinum, with a shallow groove near the top, for 
lifting with special tongs. Fig 1. They were 
wrapped in Swedish filter paper, and stored inside 
glass and metal cases. Every ten years, they were 
compared with each other, using the most accurate 
scales that could be made. 

The system for maintaining nationwide accuracy 
and uniformity was described in the first decade 
of the 20th century. ’Board of Trade Standards 1 , 
for every denomination of weight, were kept by the 
Board of Trade Standards Department at their 
premises on Old Palace Road, London. They were used 
to check Local Standards at least once every five 
years• 

’Local Standards’ were kept, in Weights & Measures 
Offices, throughout the country, and they were used 
to check the Working Standards, at least twice per 
year.'Working Standards’, as the name suggests, 
were in daily use and therefor subject to the 
greatest wear. They were used to check the weights 
and scales used by all traders, at least once per year, with occasional 
surprise checks. 




FIG 1. Full size. 





The maintenance and adjustment of Working Standards was the responsibility 
of the Weights & Measures Inspectors, who also had to keep their own 
scales in order. As an additional check, this equipment had to be 
submitted to the Board of Trade, for examination, every five years. 

Inspector’s duties covered "indoor work” or verification, ’’outdoor work” 
or inspection, and the adjustment of weights and measures, providing 
the latter was authorised by the Board of Trade. During the first decade 
of the 20th century, a typical year’s work by inspectors throughout the 
country, involved the verification and stamping of 3,394,042 weights 
and 311,467 scales. Countless traders were warned about infringements 
of the regulations, and there were 2,311 convictions under the Weights 
and Measures Acts. 


During this decade, some counties, like Rutland, provided country 
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districts with a mobile inspection service. The inspectors would travel 
from village to village, having previously notified traders of their 
attendance by public notice. The vehicle was a horse-drawn van containing 
a workshop with all the necessary equipment for testing, adjusting and 
stamping of scales, weights and measures• It must have been a heavy load, 
because an inspector could be called upon to verify up to 123 different 
denominations of weight, covering Avoirdupois, Troy, Apothecary and 
Metric systems, (metric weights and measures were made legal for use 
in Britain in 1897)* Carat weights were also in use, but they were the 
subject of a curious anomaly, whereby their use was permitted, but they 
could not be verified, as there was no Board of Trade Standard for them.. 

Traders were sometimes critical of inspector’s work, when they found 
that two weights of the same denomination, which had just been 
inspected, were not identical in weight. Such criticism was usually 
unjustified, and arose because a tolerance was allowed for wear. For 
example, it was permissible for a 4lb iron weight to be 4 lb 12grains 
maximum, while the minimum was 4 lb exactly. Thus it was possible for 
a new iron weight and an old, worn, iron weight, of the same 
denomination, to have a difference of 12 grains between them, yet 
remain legal. The tolerance for weights made of brass was lower, only 
6 grains for a 4 lb weight. 

When visiting the premises of a trader, the inspector could be asked to 
show his warrant authorising him to check weights and measures. Without 
this warrant, his entry was considered illegal. The inspector's first 
task was to examine weights and scales in the condition in which they 
were being used, with a view to seeing they were not unjust. For example, 
to see that fat had not been accidentally, or deliberately, allowed to 
accumulate under the pan. He then proceeded to test them in accordance 
with the regulations. 

While the trader was legally justified in refusing entry to an inspector 
who had not got his warrant with him, woe betide the trader who 
obstructed legal inspection! ’’Any person who neglects or refuses to 
produce for inspection all weights, measures, scales, balances, 
steelyards and weighing machines in his possession or on his premises, 
or refuses to permit the inspector to examine the same...or obstructs 
the entry of the inspector... shall be liable to a fine not exceeding 
£5* or in the case of a second offence, £10." 

Although inspectors 1 ’outdoor work' was normally confined to inspection, 
it was permissable to do verification work on the premises of traders 
or makers of scales and weights. This usually applied where there were 
a great many scales or weights to be verified, and the task of 
transporting them to the Weights and Measures Office was substantially 
greater than carrying the inspector’s equipment to the traders* or 
makers’ premises. Large scales, with a dead weight of more than 2 
hundredweight, were included in this arrangement. It was the 
responsibility of the trader, or maker, to pay the additional cost of 
’cartage, carriage and lifting of standards’, and the inspector’s 
travelling expenses• 
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York Co. W.R. _ 
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Radnor Co. 

Hartlepool Bo. 

Gateshead Bo. _ 

South Shields Bo. 

Dumbarton Co. _ 

Batley Bo. 

Luton Bo. 

Newcastle-under-Lyme Bo. 
Stirling Co. 

Peterborough Co. 
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Stirling Burgh. 
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Hereford City. 

Oxford Co. 
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St.Albans City. 

Smethwick Bo. 

Folkestone Bo. 
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Bridgewater Bo. 
Burton-on-Trent Bo. 

Elgin City. 

Glossop Bo. 
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NOTES & MARKS 


Yorkshire was divided into 
three Ridings: E, W, & N. 

obs. 

obs • 

Said to have used a Goats head, 
obs • 


obs. see note for 298 . 

obs. 

obs. 


obs. 
una. 
obs • 

obs • 
obs • 

obs • 


obs. 
obs. 


una. 


obs 



NUMBER 

DISTRICT 

NOTES & MARKS 

385 

Surrey Co. 


386 

London Co. 


387-388 

Surrey Co. 


389-390 


. una. 

391 

Surrey Co. 


392 

Carlisle City. 


393 

Accrington Bo. 


394-395 

Hertford Co. 

obs. 

396 

Hertford Co. 


397-399 

Hertford Co. 

obs . 

400-401 

Leicester Co# 


402 

Leicester Co. 

obs. 

403-407 

Leicester Co, 


408-410 

Gloucester Co, 


4l 1 

Gloucester Co. 

obs • 

412-415 


una# 

416 

Lancaster Bo. 


417 

Ashton-under-Lyne Bo. 


418 

Chesterfield Bo. 

obs • 

419 

Hertford Bo. 

obs. 

420 

Pembroke Co• 


421 


_una • 

422 

Forfar Burgh. 


423 

Kincardine Co. 


424 

Oldham Bo. 


425 

Marlborough Bo. 

obs. 

426 

Berwick Co. 


427 

Cambridge Bo. 


428 

Montgomery Co. 


429 

Pontefract Bo. 

obs. 

430 

Rye Bo. 

. ... obs. 

431 

Romney Marsh Liberty. 

obs# 

433 

Forres Burgh. 


434 

Brecon Bo. 

obs • 

435 

Warwick Bo. 


436 

Haverfordwest Bo. 

obs# 

437 

Stockton-on-Tees Bo. 


438 

Dunfermline Burgh. 

obs • 

439 

Doncaster Bo. 


440 

Tiyerton Bo. 


441 

Flint Co. 

obs# 

442-444 

Flint Co. 


445 

Hawick Bo. 


446 

Lichfield City. 

obs# 

447 

Portsmouth Bo# 


448 

Leith Burgh. 


449-452 

Berkshire. 

obs# 

453 

Berkshire. 


454 

Berkshire. 

obs. 

455 

Berkshire. 


456 

Zetland. 


457 

Carmarthen Co. 

obs. 

458-459 

Carmarthen Co. 


460 

Carmarthen Co. 

obs# 
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EDITOR'S NOTE 





When giving scale-maker's dates, 

I have found the need for an 
abbreviation meaning - 
"Earliest and Latest dates 
so far discovered" 

In other words, the dates are 
true and come from specific 
sources, such as dated scales, 
directories or advertisements, 
but they may, at any time, be 
extended as new evidence is 
found. The^ often random, 
discovery of evidence may 
produce dates from obscure 
periods in the working life of 
a maker, and so the term 
'flourished' would be misleading, 
A list of common abbreviations I 
intend to use in EQM, follows:- 


INDEX TO PAGES 1-100 

Acts of Parliament, Edward VII, 21,23. 
George III, 20,22. 

Victoria, 19*,21,22. 

William IV, 20,21,83- 

Aeckersberg• J.P. 30,63,64,65*. 

Aeckersberg. J.W. 63 . 

Agate bearings, 3,7*,8. 

Alderman.T.W. parcel scale, 40. 

Allender. J. base coin det,13*. 
sold by Fairbanks, 78 *. 

Allison.R. apprenticeship, 16. 

American coin sc. l4*,40,4l*. 
counterfeit coin det. 12 - 15 - 
Fair banks , 78 ,79• 
grain sc. 80 *, 82 *. 

Analytical balances, 3,5,6,16. 

Assay balances, 3,5,6. 
offices, 23,45* 

Avery.W.&T. Historical Mus.79, 83,85 * 
jockey sc. 60t 
platform sc• 32 * 
pot weights, 83 *,84, 85 *. 
tobacconists sc, 7*• 




DATES 

b = born. 

c = circa (about). 

d = died. 

el = earliest and latest dates 
so far discovered. 

fl = flourished. 

SCALES ETC.. 

bal = balance. 

CCD = counterfeit coin detector. 

CFS = cut-from-solid; a box dug 
out from a single block 
of wood. 

mkr = maker. 

MUB = made-up-box; a box made 
from seperate pieces and 
fixed together. 

sc = scale. 

wt, wts = weight, weights. 


♦ ♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦sit 


MARKET PLACE has been postponed 
because too few members have sent 
advertisements, and the Board 
are having further discussions 
about the type of advertisement 
which should be accepted. Further 
announcements will be made in due 
course• 


Bank, coin rockers, 66. 
sc• Fairbanks, 78 *. 
sc, British in 1855, 89*. 
weighing coins, 23* 

Basic Library by M.A.Crawforth. 87 * 
Beams, Repairs & Inspectors by 
J.Lound 7-9* 

Bearings, 3,7,8, 36 *, 38 ,39*, 89 . 
Becker, analytical bal. 5• 

Becker's Sons, catalogue 1919, 65 . 
Berg. Dukedom of, coin sc. 26-31*, 
61-65*. 

Berg. J.D.vom, 28,30,63,64. 
Berkeley. R. 43• 

Bernstein, coin rocker, 66. 
Billings, R. 12. 

Bismar, letter bal. 2*,l6*.19. 
Blacksmith's Co. Guild 16. 

Board of Trade, W & M Regulations, 
22,43,44,67,7^,90,92. 

Box end beams, Bank sc. 89 *. 
bread sc. 23*. 
inspector's beam, 91 * 
person sc . 18 *. 
prescription sc. 78 *. 
open box beam end 42*,80*. 

Brass wts. stamping of,.21,92. 
Braselmann. A. 30,63* 

Braselmann. J.P. 30 , 62 *,63,64. 
Brauer. E. 3,^,6. 

Bread sc. Davis & Southerton, 23*. 
Brind. W. 22. 

British Verification Mks. by M.A. 
Crawforth, 20-24*,43-48*,67-72*, 
90-96*. 

Bronze wts. stamping of, 21. 
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Buffalo Scale Co, grain sc, 82*. 
Burchfield. T. coal scales, 35** 
iron weights, 35 ** 

Bunge. Chemical bal. 5• 

Candlestick bal. Fairbanks, 78** 

Winfield, 11*. 

Carat wts. 92. 

Cased wts. regulations, 83* 
see earthenware wts. 

Caught Short by M.Wormser, (coal) 32-34. 
Caveat Emptor by M.A.Crawforth, 
(reproduction sc. & wts.) 38 - 39 * 

Charles I. ver. mks. 20*,22. 

Charles II. comment by Pepys, 15* 

Chemical bal. 3,5,6. 

Chatillon 8c Son Inc. N 8c Q, 88 . 

Cheshire, Pooley 8c Co, 91 • 

Cheshire. T. . 

China wts. see earthenware wts. 

Chinese Do‘tchins, see Do f tchin. 

Class A,B 8c C scales, 67 . 

Clerk of the Market, 44. 

Coal sc. 32-34*, 

Avery, 32*. 

Burchfield, 35*• 

Fairbanks, 76 *• 
weighing in Scotland, 34. 

Coin sc. American, 40,4l*.l4*. 

Berg 8c Mark, 26 - 31 *, 61-65*. 

British, 22*40,53,66. 

Greaves, 16. 

Herbertz, 49*, 53 - 55 ** 

R.W. 22*. 

Winfield, 12*. 

see counterfeit coin detectors. 

Coin wts. B 0 rg 8c Mark, 27*, 28 . 

British, 23,24*,40*,45,53,66. 

European, 66 
Herbertz, 49*,54*. 

Winfield, 12*. 

Colonial paper money, 12. 

Compression springs, see Spring bal. 
Conderin wt. Fuen. 56 - 57 . 

Congress. Act of, 1843. 12. 

Contemporary Comment, 15,34. 

Cornometer, see Grain sc. 

Corn sc. see Grain sc. 

Corundum bearings, 3* 

Counterfeit coin det. By A.G.Mallis 12-15* 
Allender 13** 

Hoag, 14*. 

Maranville 13*,14*• 

McNally 8c Harrison, 15*. 

Thompson, 14*. 

Counter sc. British, 67 . 

Fairbanks, 78 *. 

Court ! s Leet, 44. 

Crawforth. M.A. book rev. 65 . 

Crellin.J.K. 8c J.R.Scott, book rev. 87 . 
Crontal, coin wt, N 8c Q 89 . 

Cup wts, see Nesting wts. 


Data Sheets, ISASC, 17* 

Davis 8c Southerton, bread sc. 23** 

Day 8 c Millward, pot wts. 83 , 84 . 

Deci wts, 41 • 

Dieudonne. A. book rev. 87* 

Dispensing sc• see druggist sc. 

Do'tchin, by G.Thurkow, 55-59** 

Druggists* trip sc. Fairbanks, 78 *. 
Dudley-Westropp. M.S. book rev. 87 * 

Dutch grain sc. 82*. 

D.V. French mkr. 41*. 

Earliest U.K. Postal? by J.Mussell, 2. 
Earthenware wts. by G.Dick, 83 - 86 *. 
Ellinghaus-. J.D. 30,63* 

Elizabethan nesting'wts. 43*. 

Enamel wts, see earthenware wts. 

Equal-arm sc. British, sensitivity, 67* 
Fairbanks 78 *. 

Snart, 80*. 

Zorn, 82. 0^ 

European coin wts....by G.Houben. rev. 66 . 
Expansion spring, see spring bal. 

Face, 9* 

Fairbanks 8 c Co. Base coin det, 15 ** 

Old advert, 86 *. 

Profile Pt.1, by M.B.Needle, 75-79 
Fischer. J. 63 * 

Flans, coin wts. stamping of, 23* 
Fleur-de-lys, N 8c Q, 88. 

Forsthoff. J.W. 27* ,30,61,63,64. 

Founder*s Co. Guild, stamping wts, 

20,21,44. 

France, letters to, 61. 

French grain sc. 82*• 
postal sc. 4l*,50*. 

Frictions, 9* 

Fuen wts. 56-57* 

F on wts• 60-61• 

Gallows, 9• 0k 

Gauge, 9• 

George 8 c Becker bal, 5* 

German grain sc. 51-53*,80*,82*. 

Swan neck end beam, 62*,82*. 

Glass wts\. 66 . 

Gniser, improved grain sc. 51• 

Gold coins, 28,40. 

Goldsmith's Co. Guild, 23,43* 

G.P.O. General Post Office, 23. 

Grain sc. by M.A.Crawforth, 80-82*. 
by U.Schmidt, 51-53** 

Fairbanks, 78 *, 80*. 

German 42*,51,55, 60. 

Grain wts, 41,61. 

Greaves. E. bismar postal sc. 16*. 

Greaves. J.8c Son, bismar coin 8c postal 
scale, 16 . 

Griffin 8 c George, 6 . 

Grocer's sc. 8 . 
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Guide to Weighing Inst. 17? 6 5 • 

Guinea weighing, cont. comment, 15* 
Gunpo\vder sc. 66 . 

Haeberle. K.E. book rev. 87* 

Hane. P.C. 30,63- 

Harrison.W.H. see McNally & Harrison. 
Henry VII document 17- 

VIII verification mks, 20* 21*. 
Herberts. J.W. see Herbertz, J.W. 
Herbertz. J.A. 30,54,63. 

J.P. 28,29,30,54,63,64. 

J.W. 29*,30,49*,53-55*, 63 . 
Hill. R. Penny post, 2. 

Hoag. G. 14*, 15. 

Hooper. H. bismar postal sc. 2* 19*. 
Horned-hole end beam, 4l*. 

Houben. G. book rev. 66 , 87 . 

Inspections, 8,32,44. 

prices of, 9 * 

Inspectors, Irish 20 . 
outdoor beam, 91 *- 
w & M, 8,20,37,43,92. 

Vade Mecum, 47- 
Iron wts. stamping of, 21,92. 

Ivory beams, see do f tchin. 

Japanese do'tchin 56,58**59*. 

JiCVMAGZ, brand, 28. 

Jockey scale, 60*. 

Johannis, coin wts. 40,53. 

Juryman's oaths, 20,22. 

Justices of Peace, standards, 20. 
Justirt, brand,. 27*,28,64*. 

Keller. G.R. bal. 16. 

Kings, see under individual names. 
Kisch. B. book rev. 87. 

Knife edges, 3,4,6,8,36,38,39*. 
Krampfund, wt. 51. 

Kruse. A. 29*,31, 63 .64. 

J.M. 29*, 31 , 63 ,64. 

Kuhlmann, bal• 5 • 

Lavagne. book 42. 

Lead plugs, 9,23*84,85,91*- 
Lead wts, prohibition of, 83 . 

stamping of, 21 . 

Leather case, tooled, 65 *. 

Letter sc. see postal sc. 

Liang wts, 57- 

Library, basic, by M.A.Crawforth, 87 . 

Li wts. 57- 

Local Standards, 90. 

London Dairy Supply Co. Ltd. name on 
earthenware wts,. 83 . 

Maes, wt, Tsien, 56 . 

Mallis. A.G. book rev. 87 . 

Maranville• H. coin det. 13*,14*. 


Mark. County of, sc. by C.Monnig, 26-31 
and 6 l- 65 *. 

Market sc. do'tchin, 57- see Trade sc. 
Marriott, spring bal. 66 . 

McNally. J.T. base coin det. 15*, 
Metcalf. T.J. book ref. 6 . 
Metrologische Bibliotheek, 65 . 

Micro Bal. 3,5,6. 

Mint. Tower of London, 23, 43. 
Mittelstenscheid. J.C. 27*,31,61-64* . 

P.C. 62,63,28. 

Money sc. see- Coin scales. 

Morton Coal Co. 32-34*. 

Nesting wts. 17,42,43*, 78 *, 39 . 
Nine-shillings wt. 40. 

Numismatics/Wendt. book rev, 87 . 

Obliteration of verification mks 24*68 
Oertling. analytical bal. 4*, 5 . 
assay bal, 5- 

Old Adverts, Burchfield, 35*. 
Fairbanks, 86 *. 

Hooper, 19*- 

Open box beam end, see Box beam end. 
Opium sc. see Do'tchin. 

Owen. G.A. book rev. 87- 

Parnall 8 c Sons Ltd, pot wts. 83 . 

Parcel sc. Alderman, 40. 

roberval, 36 *. 

Payne. B. 80*. 

Pendulum grain sc. 80*. 
postal sc. 50 *. 

Pennyweights, 40,41,53* 

Person sc. 60, Young 8 c Son, 18*. 

Pewter wts, prohibition, 83* 

Phillips. E. 16 
Pierced pointers 22*,62*. 

Platform sc. Fairbanks, 76 *. 
person sc. 18 *. 
principles of, 77 - 
Plug, lead, 9,23*84,85,91*. 

Plumber's Co. Guild. 20,21. 

testing sc. 21 , 44. 

P on wts. 60-61. 

Poppenberg. C. 63 . 

C. D. 31,63. 

D. P. 31,63. 

D.P.,C .D*, 8 cP.C .31 ,63* 
Gebruder 63 * 64 . 

J.P. 31 , 62 *, 63 ,64. 

P.C. 31,63,64. 

Portuguese coin wts. 40.53* 

Postage Units, 6 l. 

Postal sc. French 4l* 

Fairbanks, 78 *. 

Greaves, 16*. 

Hooper, 2*,19*. 

Mordan 8 c Co, 60 
Pradel. 50*. 


Postal sc. (continued), 

Roberval, 36 *. 
with 6oz wts. N 8c Q 88. 
parcel sc. 36 *,40. 

Post Office, 19 *, 23,78*. 

Winfield, 11*. 

Post Office sc. see Postal sc. 

Pot wts. see earthenware wts. 

PradBl• 50*• 

Precision Balances, by M.Joyce, 3* 
Prescription sc. Fairbanks 73%78*. 
Profile - Fairbanks, 75-79* 

- Winfield, 10-12. 

Renauld Fils, 82*. 

Repairers of sc. 8. 

Reproduction sc. 36 , 38-39** 

Ridgard. J. 22. 

Roberts. J. book rev. 87* 

Robinson. H.G. base coin det. 13- 
Rocker bals• 11,12*,13*,14*,15*,78*. 
Roberval sc. coal 35** 
druggists 1 78 *. 
postal, 36 *. 

Rogers 8 c Sons, 16. 

Royal Mint, 23 . 

Russian grain sc• 80*• 

R.W. 22*. 

Salter, earthenware wts. 83 * 

Sanders. L. book rev. 87* 

Sangster. E.8c J. 9 * 

Sangster, earthenware wts, plates, 83 * 
Sartorious, semi-micro bal. 5*36,37* 
Sauter, 5 

Scale in Question, by D .F .Crawforth 33-37 
by M.A.Crawforth, 53-55* 

Scale plates, 84. 

Schickert, type of bal, 11,12*. 

Shackle end beam, 73%80*. 

Sharkey end beam, 89* 

Sheppard. T. 8 c J.F.Musham, book rev. 87 * 
Siebe. A. 66. 

Sight-hole shears, 91** 

Silvester. R.8c Co. 2. 

Smith. G.B. base coin det. 13* 

Snart. J. 80*. 

Southerton. see Davis 8 c Southerton. 
Sovereign rocker, 11,12*. 

Spring bal. Alderman, 40. 

Chatillon, 88 . 
compression, 78*,11 *. 
errors permitted, 67 . 

Fairbanks, 78*. 
tension, 78 % 40,88. 

Winfield 11*. 

Springer. J.C. 31,63,64. 

Stamps, see verification marks. 

Standards, for W 8c M, 20 , 90 . 

Local, 90. 

Working, 90. 


Stanton, analytical bal. 5* 

Steelyard, base coin det. 14*. 
coal, 32%34,76? 
design, 39** 
do'tchin 55-59** 
grain sc. 78 *, 80 - 82 *. 
person sc. 15 * 18 *. 
platform sc. 76 % 78 *. 
reproduction, 38 *. 
sensitivity of, 67* 
weighmaster*s, 78 % 79* 

Swan neck beam, American 4l*. 

Fairbanks, 76 %78*. 

Herbertz, 49 
Payne, 80*. 

R.W. 22*. 

Snart, 80*. 

Tare wt. 32,34. 

Tension springs, see spring bal. 
Thompson. J.A. base coin det. l4*,15* 
Tobacconists 1 sc. 7*• 

Tower of London, Mint. 23,43* 

Trader's scales, general, 78 *. 

Trip sc. druggists, 78 *. 

Troy wts. 40,43,78*. 

Tsien wts. 57* 

Venema, 1862 reprint, 65 . 

Verification marks,20-24,43-48,67-72, 
85,90-96. 

Victorian letter scales, see Postal sc. 
Violin shaped cases, see Do'tchin. 

Wedgwood, wts. 83*84. 

Weighbridges, 32*,44.75*,76*. 

Weighing insts. defined, 22. 

Weights 8 c Measures inspectors, 8,20, 
37,^3,92. 

Wenborn. R. 22. 

Wheelbarrow sc. 78 *. 

William III verification inks. 24* 

IV cased wts, 83 * 

verification mks. 24* 
Winfield.. R.W. by H.Green. 10-12. 
Witte. A.de, 1899 reprint, 65 . 

Working Standards, 90. 

Wortley. R.K. article rev. 87 . 

Wright. R.K. plates supplied to, 84. 

Young. J. 18. 

Young Person Scale, by B.Brass. 18 . 
Young 8c Son, person scale, 18*. 

Zevenboom. K.M.C. 8 c D.A.Wittop-Koning. 

book reviewed, 87 * 

Zorn. 0. grain sc. 82*. 

bal.= balance: det.= detector: 

mkr.= maker: mks.= marks: rev.= revue. 

sc.= scale; wts. = weights. 



M.A. CRAWFORTH, EDITOR SPRING. 1979 
























BY A.R.2AC|Ed 


REVIEW 

UNITED STATES STANDARDS OF WEldtiTS Alffl MEASURES 
- THEIR CREATION AND CREATORS* 

An interesting resist! of tf : | a e involve i establishment 

of the Standard Wjgigh bo* aa© in waiting suitable scales fur ilse in the 
early mints of the United $r-r.t«s>. The period covered is from 1789 to 
about 1850, 

The Constitution Authorised to establish Standards, but the 

Congressmen, fear I n * the on.of thsir constituents, postponed 
t&kirg action £ar sen.!., 4c . Then, when a Standard weight was 

oi. fair ed Ur: «*, Bjgiai i, i : -v : so rr : c i 0 e thet there was no scale in 
’.he tvLut r u r l i u. - • h i 1 i _ i *: .* it . This cyook follows the efforts of 
1 be' , I i ft! , ifrr.ing and making suitable 

fthlt. fGr l t.e 111 ! - . ft tff&bwra l fiat rr/G Government was intent on 
'Ini'jf fcljt dtTeXapJVJ. i of Itl* bcaleo «ii chin the establishment, 
ttl lu 1 1 D bl . L c-r.- 1 C 1 * r i a i &&a > lecturers making precision 

1 ♦• • • I fit? i t • rtll PI f i i nc .-lion that the merits of their 
• : ■ t t i ; • »• let cites many references from the 

1 |L 1 , h ■ : 1 ■” * j.c. -ureaV of Mints, and of various 

A\ to vi. kiu.r. UJ . 

" h ? at ; f t.fta *v"» Keasures - their Creation and 

. M • • /. i f *■« *• 1 . Fi -1 . : • . ^ Q ir. Smithsonian Studies in 

■ - . 1 .. / S'i , T( i i ) an Available from Superintendent 

Do 1 , ' . -j. - v ri a ?i Pr 1 ; tinifl Office, Washington, DC. 20^02. 

6ta: V umb.-r •r i-f". */-' > c . Pric! $ 1|oo. 


i 


COVER PICTURE 


T’ 1 V c Lt r■ 1 Letter 
•9J@ frt*i1 N8f*d, wi^i 
re'j^iLrjup ^tren^-th . r 
from ft to % 01 x j ot 


etftfl 1 •ft is ,-n? 

rnfr *jtr r i •: 

ber: 1 our. i 

.'.jtd i: jfiT.i i ft 

it fch 


:■ . (in.) 

long. ; he ra j v/f>±$ t s fi it! l»&d and 

3trtV»pe4 on tilp, WA.1RAUTF.1 i i ; .'/" TN, • r. a circle 
around ito hanger. Th® oak bsuo 15 *taunear 
the froi t S.R. & Co. LONDOh. Mi • bn, cs. 
japanned steel ihin^-er for tht* fornts a 

ru.'tcnt-ry knife ed. e f r ms er,r:o.., Fig 1. 

See al»- - page 112, NQ 21. 


unu, ual, being almost entirely 
aft f'-r wearing parts or for those 
graduated 
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NAPIER'S BALANCES AND THE MINT 


J3Y M.JOYCE 


In the first part of the nineteenth century, David Napier 
esteliliL-hed a considerable reputation for his engineering Inventiveness 
with advanced nexvspaper printing machinery, bullet-making machines, 
lathes, planers and other machine tools. When William Cotton, Deputy 
Governor of the Bank of England, wanted to develop a machine for 
ipeeding the process of sorting out gold coins that had fallen below 
the legal limit, which was currently mne by hand—weighing, he 
collaborated with Napier, and in 1842 took out Patent number 9392 for 
such a machine. This 'Cottons' balance lined a beam 225 mm. long (9 ins.), 
which had a standard gold coin suspended at one end, and delivered the 
coins to be checked,one at a time,to a small weighing platform at the 
other end. By an Ingenious series of notions controlled by cams and 
slides, the coin on the platform wa« dlf tier pushed down one chute, if 
it was the correct weight, or down a reject chute, if it was too light, 
Fig 1. The balance could sort at the rail of 2,50^ sovereigns an hour, 
and could detect a weight difference of ' ,U2 crain • The Bank of England 
bought three of these balances for £600, manufactured by Napier, in 1843 • 


/ Sliding hammer to 
displace light coins. 


In 1847, David Napier, then in his early sixties, took his son James 
Murdoch Napier, aged 24, into partnership in the London firm. The firm's 
reputation for making the finest 
printing machinery, of the 
standard required for the 
production of bank notes, and 
the connections with the Bank 
of England, alsc brought the 
Napier firm into contact with 
the Royal Mint. The Master and 
Deputy Master asked Napier, in 
I85I, if he could adapt Cotton's 
oalance so that It could detect 
.and reject heavy coins, as well 
w light ones, so that It could be 
employed Immediately after tbe 
coins had been struck. Napier 
replied that he could perfect suen 
a .machine, capable of oerforming 
30 weighings a minute, that the 
price for eight machines would be 
£1,600, and they could be 
delivered in six months. 1 By 1852 he 
had solved the complicated problems, 
and five were ordered for the Royal 
Mint, Fig 2. Apparently, there is 
some doubt as to who undertook the 
main design work involved in making 
these 'classifying machines', a' 3 they 

came to be called. Whoever helped with the design, J.M.Napier believed 
himself to deserve the credit, as he showed in a letter to 'The Times' 
on 2nd September, 1869. "The machines introduced into the Bank of 
England by the late Mr. Cotton,in conjunction with my father,only 
detected and separated the light pieces from those of sufficient weight, 
a:nd are quite distinct from those employed at the Mint . The 



FIG 


Details of Cotton's balance. 
The light coin hammer was 
0.1 inch above the level of 
the correct weight hammer. 
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compli ton r the itiecbi Ism, f ent or rej 

or aX 1 owan c e on each si3>? of the st& nrd, rtea to make the prcble:.; 

propounded to me by Sir John Herschell, : and Cnptaift Harness, Master w d 
Deputy Master of the Mint in 1851, difficult of solution. I succeeded, 
after much labour, in producing the machines which have been for so 
many years in operation at the Mint, and, not unnaturally, desire my 
name to be associated with them. I am, Sir, your most obedient servant, 
James M.Napier, Vine St., York RdLambeth, S.E. Sept. 1 ." 


these classifyi g machines, and the earlier Ccttons balances, were made 
it* large numbers for banks and Mints in, Spain, France, South America, 
1-iuss^a, Japan, Germany, Australia, and India as well as United Kingdom, 
HU’OLigfe the reraining years of the nineteenth century. Napier supplied 
tb*» flint with a se&JSP monel of a classifying machine, and although 

earlier he had given an estimate of £25 for the 
work, when he rendered the account in March, 1894, 
it was for £41.19.0. The Mint refused to pay and 
the account was amended to the original estimate. 
During this period, the - Mint were frequently asked 
by foreign mints to comment on the versatility 
an»d rrvantarec of the machines installed at Tower 
Hill, ifnil in a letter to the German Consul 
•jen.r*! in 1t72, the Deputy Master, C.M.Freemantl#, 
-rote that the nachines would indicate the weight 
f f-ci coin to the hundredth part of a grain. In 
the following: year he wrote to the Stuttgart Mint, 
t r iot tt'- machines were capable of sorting at the 
rfcte of 15 coins a minute, detected a weight 
Hfference of G.C5 grain, required a floor space 
-jfpfeet square, and stood 2y feet high* 



FIG 2. Napier classifying machine with At tie rPq,,ie“St| 
hydraulic drive . Sovereigns were workl^- u li tlK r 
fed into the machine from the . : 

sloping chute. Sorted coins were Wei "hlWg -lank; 
removed from the box under the v r , , 

table top, on the left. 

.ivro fit': : 
m Ihr^.u-i. fit <mi. 
tui-n t | <1js r v - ,: <g r# t o o 1 r vy, vier- 

c - rrec t -'It. US 6 c 1 i 3d ht hi 
ii ViVu 'if - a * in 

^.tecd 1 eir; r 1 I j , or svr nr p 
Fri'tiantlf hear*! arcjut dir, nL’Cte 
ill London, that st fiplfcCflt, 151 % °f 
tcc light to is ? , ■ u f tf at *.n uiyr '-e j 
"ensuring a degree oT auc irgCy "in psm§ 
yet been attained in any irir.t, ar.d th 
liffic It to exa^-tr 1 te M / However, IJa 
v)St *3 sufficiently per feet 91 a to be re»i, 
since it would make rolling and puna 
redundant. In the end, the equalisii! 
though serious interest had been she 
in Frankfurt and the Royal Mine. 


of the Indian Mint, J.:M # Napier 
rfection of a machine for 
before they were struck into coin, 
hem if they were too light. If 
ight v/eight, they were passed 
ting, but the major advance was 
sutomatically milled dawn to the 
?e altered minting considerably 
Clanks that had been cast, 
Tidied. When the Hon. Charles 
i 1 Secretary of the Treasury 

the blanks were being rejected as 
l&cliine would be capable of 
’r• t: of the coin which has never 

uf ,-antage of which it is 
ler did not feel the invention 
y for widespread use, particularly 
ing machinery, installed in mints, 

■ machine was never supplied, even 
n in it by both the German Mint 


During the second half of the nineteenth century, J.M.Napier worked on 
a series of bullion balances used for the accurate weighing of gold and 
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» >r irs* If unSertook to pwn struct 10:10 "with a beam four feet ldW&, 
.f&h$S of weighing 100 lb tfov 1 to grain, all the Knife-edges to act 
upuTi ?teel planes, and to fee relieved from contact after each weighing, 
■ an apparatus which, upon the a tin 7 1 iant turning a handle, will raise 
fno -oid planes from contact". The balance was offered to the Mint for 
of £120, and lie also offered "one set of decimal weights, 
ecu tiling of 26 pieces capable of weighing from 100 lb troy to 0.1 
igraa ., i?id also one set of 24 pieces .50 lb to 0.1 grain" for £45* 



This correspondence took place in 
1852, and the first of these 
balances s/as supplied to the Mint, 
although the accuracy of this 
first balance is quoted , else¬ 
where, as within two grains, 2 
The ilshk of England bought a 
b ill'on balance, in 1879 ? and 
called it the "Small Napier". It 
remained in regular use until 1975 
and, by that tine, it had 
c ample t ed about one million 
wwightfngs« The enormous pressures 
ok the steel knife edges and 
planes made it necessary for the 
knivee to be rehoned, and the 
blocks repolished, after 10,000 
weighings. The work was done by 
hand, ana used to take one man 
about a week to complete. Another 
balance supplied by Napier, to 
the Bank of England, \ as called 
"The Lord High Chancellor" by 
Napier, and dates from about l8S4 
Eig 3* Other bullion balances he 
FIG 3 - The "Lord High Chancellor" bullion christened were "The Lord Chief 

balance made for the Bank of England, Justice" and "The Chief Clerk", 
about 1884 . It is now in the Royal 

Scottish Museum, in Edinburgh. T t\/t t.t n 

, 1 UUX&U. J.M.Napier possessed a very 

creative mind, and took out numerous J stents on his invention’s 
1: eluding, of course, the classifying . ich'rn end the bullion balances. 
In his later years, he became so obsessed w:i th'the notion that people 
would steal his ideas, that, /hen found some parts of one invention 
in the drawer of one of his Workmen, he 3acted the man on the spot, and 
ordered all the locks to be taken off the drawers in the workbenches. 
His eccentricity, and his poor commercial :eno. , al'owed the business 
to decline and it eventually pawned to his con Montague Stanley Napier, 
Sifter his death in 1855. 


1. Royal Mint records. Public Record Office, Kew, Surrey. 

2* Wilson.C.H„ & W.J.Reader. 'Men and Machines.' 
Weidenfeld & Nicholson, London 1958. 
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PROFILE - FAIRBANKS & CO. 
PART 2 


SS$'F IN 81 li.h.JtEDLE 


Fairbank's scales found a ready market, and the : j . . - con c dd . 
designs to their repertoire, cy l6y8, there wei*t . if srent ty m : 
scales listed in their catalogue, ranging fro ■ • ter scale - - 

railroad weighbridge s . But it was the original n if ThaddeC# 

Fair! like that la tne a’okert influence upon ui nil din X 

the world ever , in - o ti*a first patent was \- U. Con ?r, for e:r b, 

construe tior* j&f t».t ilt» iliur portable platform scale which can 
on i a in r m. i : c?cry tore and factory. Here v/a : c thing lil * 

‘« Oe A eri • • i t r • t a foil F-irtank's invenoion. dearly every l<n 
" ■ ’ ' - • 1 O'. r I le scale in Uie country, has emlcliea 

hii >wwro, sue I. h. - tv, ,i in c ranges ilfe general appearance were made 



A u (Mkj nigr.nmy shows a number of low-cup,icity scales de¬ 
sign #! by Th.uhlcus Fairbanks for the needs of the small 
merchant. 

A iCl Li f 1 jenqp was tx 5 fl. 5 oy the 'straight lever' railroad track 

trh, •' > ;tr dweemtury old . With one inception, all companies now 
ydj&Jlfac tSrir.jj; these scalegHave copied the general arrangement of the 
Fal rhankc dei*i|~n. 

The Whop ill which the scales were first made was a wooden building 
by 60 feet with T§;0G square feet of floor space. It was the factory, 
warehouse and salesroom combined. After a few years a third brother, 
Joseph P. Fairbanks, gave np his law practice to enter the scale 
business with his older brothers, Erastus and Thaddeus, and the firm 
was named E. & T. Fairbanks and Co. 
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Official recognition of the Superiority of Fairbank's scales began in 
1834 with the award of a silver medal from the American Institute of 
New York City. This was the first medal awarded by this noted scientific 
society. Nearly a century later the same society renewed its recognition 
of the merits of Fairbanks scales by giving its honorary degree of 
fellowship to the then head of E.& T. Fairbanks and Co., Mr. Percy C. 
Brooks of New York. In the years following 1834, Fairbanks scales won 
honours in all parts of the globe. Since the Great Exhibition in London 
in I 83 I, Fairbanks scales received the highest awards at every successive 
international exposition. 

Perhaps even more satisfying than these official prizes are some of the 
unsolicited testimonials which have been received through the years, to 
the value of the St. Johnsbury product. Among these is one that was sent 
to E. & T. Fairbanks and Co. in I 852 , signed by nearly a score of the 
merchants and manufacturers of Baltimore;- "The undersigned take 
pleasure in recommending Fairbanks scales, having used them for several 
years, and have always found them to work correctly, and regard them as 
the most desirable, accurate and convenient scales in use." Outstanding 
among the signatories was John Hopkins, noted Baltimore merchant and 
founder of the great university and also of the hospital that bears his 
honoured name. 

In 1874, E. 8c T. Fairbanks and Co. was awarded the contract for 3,000 
postal scales for the United States Government - the largest contract 
of its kind which had ever been made, up to that time. Seven firms bid 
for the contract, but Fairbanks was the only firm that could furnish 
the scales in the specified time of eight days. The Government sent its 
experts to St. Johnsbury to inspect the scales and attend to their 
mailing to all parts of the United States. In commenting on this 
episode, the New York World declared: "The contractors have abundant 
facilities for meeting their engagement and it is a great relief to 
know that,for once at least, the government will be sure to get its 
money's worth." One offshoot of this contract was the official adoption 
in 1875, of the Fairbanks scale by the Japanese post office department. 

At international exhibitions the Fairbanks scale continued to out¬ 
distance all competitors. At the Centennial Exposition at Philadelphia, 
in I 876 , the Company's exhibit occupied 2,664 square feet in Machinery 
Hall, with 198 complete scales of various patterns, a huge testing 
machine, and many scale accessories. There was also a supplementary 
exhibit of scales in Agricultural Hall for weighing livestock, grain, 
butter and cheese. At that time,nearly one third of the output of the 
factory was exported, graduated for the kilograms of France, the horas 
of Spain, the skalpunds of Sweden, the poods of Russia, the okas of 
Turkey, the pfunds of Germany, the punds of Denmark and the catties of 
China. At the Paris Exposition, in 1878 , Fairbanks scales were awarded 
three gold medals, two silver and two bronze medals - more medals than 
were awarded to any other exhibitor at this great world's fair. 

Towards the end of the 19th century, the range of Fairbanks scales 
changed, with greater concentration on warehouse, factory and trader's 
scales. In 1891, their catalogue contained none of the coin detectors, 
prescription, chemists, druggists, bankers, jewellers, tobacco, silver 
scales or spring balances, that had been present in 1859 . The only small 
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scales illustrated were postal sc alee. In 'IvO , their c. albrue 
included small scales for letters, c.oins, grain testing _d prescripts 
I'll of the steelyard type, but the emphasis was still elf the larger 
commercial machines. A selection frost the 1 8 9*1 catalogue is shown in 
Fig, 2. 


FIG 2. E ._&_T. FA I BBAKKS & C0, CA TA LOGUE 1 89 1 (opposite). 

1. Boston siarket scales, with iron crane. Pans 15 or 18 inches diam., 
and made of tin, copper, or porcelain. Capacities 50, 100 or 125 lb. 
Pricer fi 1^ to 0 27 . 

t. Mrocbr'i even Balance trip scales, with tin or brass funnel sccop. 
Capaci+-ie- ,6,10, or 16 lb. 0 5*50 to 0 14.00. 

"ft Gl:--- 1 lnrirt: Eco.ldte. ^ o to 2 lb. 0 8 . 

• =r' '.rtf I eat) , iron and nickel-plated brass. Capacity of main 
» f« 1 , CV l'r : .j* -.do beam 100 16.,# 50. or 500 lb. and 5 lb.,# 45. 

a. ''is Liter LUttor t.vc>les with 10 inch square porcelain plate. 

'i:‘, a ■. its . r ‘Z.-r S 2 Iff*. 0 U . 5 * . 

E • Dr 1 s t' :• no -'0 *y* tq tin or brass scoop. Capacity loz.to £ lb. 

Pr' i’: #1 d: ^ 11 . 

• P tf r ' ‘ 1 wood pillar and brass sli.ding poise. Platform 

- • Ip 1 • inches, c-a r city os. to 300 lb. 0 22 . 

• oil 1 a ye cle . Pi for? 1 x 'IP inches. Capacity 1 oz. to 

Q3 l(|. Pri'e 0 . 

>. ■->. ton 'iar* ct it doul le beat' and iron crane. Pan 15 or 18 

| Ln v Jit c um| ri -..r r.f tir , copper, or porcelain. Capacities 

. , 7'?C jr ' ! - r '■•. Prire 0 17 bo 0 29 . 

• 1 ■ e c-ls-a, with wood pillar, drop lever, and notched 

• • t r ' t \ 1,5 ; sO; 3,500; or 5,000 lb. Platform 

• -'Hi" 1 i,,ai pp to inches. 0 68 to 0 I 50 . 

1 1 . •. o-t- .ns .1 .ct Id, ..'tli ,:ooc base and brass weights. 

i . ^ • r~ 0 y. or nicucl plated 0 6 . 

• P r r vePy'-ins- 1 L& iron. Capacity 2,5-0 or 

M. PI - . 1 .-. dy ' il'Ctec. 0 110 or* 0 12C. 



'’IC 3* The only ny- tf offered in 1:91 : 1. 'Nest' wetjiifcs in iron, 
zinc or bruts, sets up to ooz, 1,2, 4, or 8 lb: 2. U.£. Standard 
1 Weight, wA *4 1 roll 501b. only; 3* Rinr weights, iron \ to 50 lb: 
4 . Handle iroi I to 50 1L. 
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AMEBIC All PA - EMI hhh Of FA* I . . L 


iti 3 l 

Jun.13 • 

* 

E.& f, Fai 

.blanks, 

Wg.Mc. for uea- - - L$t>:. 

1832 

Feb.21 . 

* 

f.& E. 

’’ 

Weighing heavy bodies. 

Id 52 

Sep.22. 

* 

if. 


Steelyard balance. 

I 8 ?ii 

Mar. 6 . 

* 

E.& T. 

11 

Weighing heavy bodies• (I' . 

1&34 

Mar. 6 . 

* 

E.&- ff* 


Weighing heavy bodies. (2). 

IK 2 7 

ffb. 10 . 

r + 118 

su&dtw 

" 

Weighing machine. 

1 

F^'f .10, 

+ 11 # 

f .4%, 


Weighing machine. 


i*y t).io. 

+ 120 

E. 8 - I, 


Steelyard balance. 

183 ? 

m 

0 

+ 1-1 

m.» it 

tt 

Steelyard balance. 

1H3* 

- ■ .1 • 

+ 1 b 2 


tt 

Weighing machine. 

1 '37 

- P .IE. 

+ 123 

l.fjji,. 

tt 

Wei ghin g m a elfin e . 

1 * v» 

| • ||.l . 

.+ 124 

E.t 

tt 

Weighing machine. 

1 

1 .1 . 


i . 

n 

Steelyard. 

1849 

r. . 



it 

iialance, double scale. 

m - 

7 . 



tt 

Platform scale. 

Wy? 

' ,1i. 

1 -■ 1 

' 1 . 

tt 

Platform scale. 

1 '\vj 

fit'V. 1. 

jit ; 

3. 

" 

Bailroad platform scale. 

i:<5^ 

. 

2*3 E lC 

. 

" 

Letter scale. 

1ft S" 

■ .A . 

7-4 

. 


Platform scale. 

1859 

7 ■- . 

Mb* 

1 Tl 

11 

Platform scale. 

Mi? 


W>. 1 

. 

it 

Platform scale. 


} 1 7 1 - . 1 1 1 . 

• : ,t • 


” 

Platform scale. 


Sei . . 

r.hVj 

/l.fc 1 ®. 

M 

Scales, charging. 

l iS-' ji 

Jul.13. 

,'44 30 

* *H. 

" 

Auto grain weighing. 

V'lfrO 

Vmc, . 


II. 

It 

Milling knife edges for Wg 

18^0 

I ■ 7 . . 

1 

-f* 

tt 

Scales. 

lMffj 

■S&'p . 13 * 

i**72j> 

H. 

tt 

Scales, self-registering. 

k 

^p.p. 13 . 

l'. , 724._ 

H. 

It 

Scales, recording weight. 

1871 

'■7.17. 

lie ,43 

H. 


Wg.Mc. electro-magnetic. 

1 8 fc ?4 

?gb. if* 

111733 

T. Fairbanks and 
II. Paddock. 

Scales. 

Patents I.-sued 

before 

the Patent 

Office 

fire in December 1836. 


Be-issues of patents destroyed in the fire. Numbering started in 1836. 
Erastus Fairbanks had a son called Horace, and Thaddeus had a son 
named Henry. 
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CONTEMPORARY COMMENT 


jfto the Mechanical Constructor 
Mr. Thaddeus Fairbanks-, 

Well Born: 

His Imperial Royal 
Apostolic Majesty, hath, by 
His Most Sovereign Le.tters 
of the 27th of October, 1873? 
most graciously con-ferred 
upon fir . Thadieus' Fairbanks, 
Mechanic arl- Cphstiucrtar, the 
Knightly ^rosBt of the .Imperial 
Order of Fr.aftcig Perce-ph. ; 

The CLancer#“of -the'- Order .hah 
the honour to enclose the 
appropriate decoration. 

Baron yon Lichten,fels, 
Chancellor of the .Order, 

Vienna, Austria, . 

FAIRBANKS.’ -May. the. power' 

which is mightily In the universe 

keep him and guard him, 

and. grant him all happiness.._ 

and prosperity. 

Somd-itch Phra Paramindr Maha 
Chululoukom, Phra Chulu Choir. 
Keas, 5th Sovereign of Siam. 


Praise to God alone ’. 

From the servant of God 
May his name be'glorified 
Who reiies on Him 
And^ leaves to Him 
All-his earthly affairs. 

Mohammed as Sadok Pasha Bey 
Possessor of the Kingdom of Tunis. 

Inventor ap^ Makqr, , 

Of the pa 1 fkjs' Sc df e 
In compliance/ with' 4fib request 
Of our Prihie^M'ihji.'stpr and' 

Minister of ^qfe'I^h Affairs 
And on Account of the mepfts 
Which dis.tinguish.yqur. ■ ' 

. , 

We send- y.dh tjiin decoration 
Ornamented With omir'Same^ 

And wh^ch is- of the. SqppLd Class 
Commander of OUR ORDER TFTAKAR. 

May you wear it in peace and 
Prosperity l 

Written the 7th Babia 
Elawel 129^, Kheradine, 

Prime Minister of Foreign 
affairs. 


PATENTLY INTERESTING 

BRITISH PATENT No* 2.' it* Jan 2|fth, Ti*5 , P. H .Sham c y f Li /..rj. j<?1, 

The beam A is in one' piece and has three pippin-shaped, cs. t , teel 
-knife edges B. They work in semi-circular bur-hes mede of steel, r-gate 
or hard atone, held in boxes C formed In the s-ispen^uon shears D and 
scale pan suspenders E. Improved by Sharkey In Patent No. 284, Feb <_ru, 

I 87 I. A renovsbl'- cover on each'box 
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NOTES & QUERIES 


NQ 19. JOHAN WILHELM HERBERTZ 


Note from C.Monnig. 


With reference to The Scale in Question, EQM p53, I have been searching 
for months for some evidence, and I have now discovered two sets of 
scales and weights by Johan Wilhelm Herberts, in a Cologne collection. 
They were made in Solingen, and one is dated 175_ , and the other 1762 . 
A translation of the text is : - " My Dear Sir, and Friend, here will 
be shown to you how much a heavy coin dips before a light one". 



[Q ■ . WOODS" POSTAL SCALE. 


query from D«Q,Yorley. 


Althou ~h I r&T*. *; buy Scales these days, I could not resist the little 
wooden h a 1 Tu x<ce I saw recently at an antique fair, even though it 
’ " no ■ cou| to. It f t alt o. t entirely of wood (oak) except for the 

pivot ec . f i e e .,to whicjpt is rivetted a pierced piece of metal 

from which, ti--: JA-ibly, le or tide tc be weighed was suspended. The 
Ml.vj other pt>rt vrhi'ili i r>»# t*l ? . is the .tl vot, of very light 
vttu ct ' on amt ?ct 1 ade for frequent hard work. The beam is notched 

■- out e , a d a o-- tfhioh - wei-ht wa* suspended (missing) and moved 

111 1 lie xt ftl e ■ :• •. r. On top qf he b*sa is stamped the maker’s mark 
L.R. t COJ LONDON. 

Can you please toil me Anything at out this particular scale, 
s ufec i ally the ter - ' ?rl :f 1 * -.r.uf ac ture, identity of the maker, and what 
ort of weight was ut eh if there is something missing, like a clip 

to whirh letter^., or whatever was to be weighed, were attached ? 

REPLY from the Editor. 

This is a rare letter scale, and I know of only three examples. The 
missing letter plate was a wooden square, with a bracket-shaped end, 
suspended by a brass wire hanger. The weight was bun-shaped and made 
of brass, (See front cover). I have no information about G.R. & Co., 
nor the date of manufacture. There was a firm Gilbert Riddle of London 
which made/sold letter scales in the early 1840s. 

Has any other member got information about this maker ? 
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NQ 21. YOUNG & SON PERSON SCALE. 


note from M.A.Crawforth. 


I recently obtained a person scale by Young & Son of London, which is 
identical to the one described by Brian Brass, (page 18 ). When it was 
stripped down for cleaning, I found it was marked underneath the seat, 
in manuscript, "Leather. T.A. No. 105. 30/4/84" The seat is, in fact, 

upholstered with maroon leather, and I assume it was Young’s 105th 
person scale, and. that it was made by a craftsman with the initials 
T.A., in the year 1884 . 

There is a full set of proportional weights marked 8,8,4,2, & 1 stone. 
They are also marked 112,112,56,28 & 14 lb respectively. The weights 
are made of brass,well hollowed-out, and filled with lead. Their actual 
weight shows the 'power', or proportional ratio, to be 56 to 1, (i*e. 

the 4 stone ,56 lb weight,actually weighs 1 lb). The steelyard is 
graduated from 0 to 14 lb x ^ lb, making the total capacity 24 stone. 



The beam and its supporting column are all brass, and the design is 
unusual in having three box bearings. The centre knife rests in a 
single concave bearing at the top of the column, C. 


NQ 22. PHOTOGRAPHIC SCALES 


query from A.Jackson. 


I have a scale which looks like a letter scale, but one of the pans 
is removable and has a small handle. Can you tell me what it was used 
for, and when it was made ? 

REPLY from the Editor. 



Your scale is of the Roberval type 
commonly used for letters, but the 
removable pan shows that it was for 
weighing chemicals for photographic 
purposes, in the days when every 
photographer made up his own solutions. 
The weights were usually in Avoir ounces 
and drams. 

Such scales appeared in catalogues in 
the first two decades of the 20th 
century, and were often nickel-plated 
for extra resistance to corrosion. 


ERRATUM EQM p62, line 4. The maker's name should be Johann Peter 
Braselmann, and not Johann Petrus Braselkann, as shown. 
Apologies to Carl Monnig. - Editor. 
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CONTEMPORARY COMMENT 


(see page 103 ) 


"Mr. Cotton's, machine seems, by general consent, to be deemed, the most 
|.eficate ever yet constructed for weighing gold coin. Its precision is, 
indeed, most exqu isi te. If ever a 1 well-baianced judgement' could be an 
attribute of steel and brass, we h.@.ve it here: a child can turn the 
handle, but the machine judges for itself." 

"In the transactions between the Bank of England and the public, the 
weighing of gold coin has been a most anxious and tedious process." 

"Mr. Cottoh was led to the conception of his beautiful machine by 
observing the injustice which the Bank sometimes unconsciously inflicted 
oh its customers. Sovereigns which were issued from one coupter at the 
Bank as being of full weight, were refused at another counter as being 
light* The scales may not have been equally delicate, or fhe liability 
to error on the part of tfie wei'hers, ... may not have been exactly 
eqhaQ>.,An expert weigher could weigh about 700 sovereigns in an’T'Tour by 
thh o-ltl b' lance; ,» . <■!' — - 

"Mr* Go • ton, having. tietermi; "ecT on the plan of a machine which should 
tel quicker, ca^i&n«Xsiid i.ore exact than the ordinary gold balance, 
-PhQCumjed the Service.'.- of Mr. Ilapier to put his views into §. practical 
form; nd th r It is entirely satisfactory. The machine is a pretty, 
deli-ate, 1' ;ht >-ffair - much more so than those hitherto noticed. There 
is, il'pfch® firot place; a* a all vertical tube, in which a pile of- 
twenty or thirty sovereigns is placed, in single column. The lowermost 
sovereign re*:ts upon a iiove^ble plate; when a handle is turned by the 
attendant, the plate moves sideways, and the sovereign is brought upon 
an exquisitely sensitive b-.lance; if the weight is correct, a little 
lever, •rm or pusher, giveTB the edge of the sovereign a smart impulse, 
and drives it off ihto a box; but if the weight be deficient, even, in 
the most 1 inute decree, another pusher attacks the sovereign 'on a- 
different side, and drives it into another box. As the handle is 
continued in motion, two or three sovereigns may be in different 
stages of the weip\hinf, process at one time." 


"On a rough avefagd, 30,000 sovereigns pass over the. Bank counter every 
day-; each machine Can weigh 10,000 sovereigns in sixAhours; apS there 
are six machines. . ." "Between 1844 ahd*1,;S-48,_ there^^e^evfjrt'^^lghf- 
illibfi gold coins weighed by these machines at thd Barfk...7" jMldch 
machine require" an hour's cleaning once a week; . .Tap d x they ard said 
to be peculiarly free from liability to disarrangement ."■ \ 

- - ■ - 

From The Banker's Magazine. Loifdon 1^51. f ’ 0 0 f O 

- -- $ 

ADDI^D-Iff - Money Scales, from , the Hffefiam^QfL-B.erg , and, County of__Hark._j 
_ __ Paga 64. Add the following references : (fr om the author). 

^ Bohnver..Dr. E.. Schwelm,, Die Gofdwaage in Der Marker ^3 v 

^ages 28 " to 3,0.. ‘ ' J 

Lava r gne . Y.k. Maitres balanclers de" la' regiron 'Ela^nane. 

In Schweizer Miinzillatter,' \Tgg2l . 1^78, HefT "83 f 7& - 84. 
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r^J BRITISH VERIFICATION MARKS 
PART 5 


BY M.A.CRAWFORTH 


In concluding this series of articles, it seems appropriate to look at 
the instruments and tools used by inspectors in the verification of 
scales and weights. An outdoor balance has already been illustrated on 
page 91 , and in use, it would have been suspended from a large folding 
tripod, made of wood (ash) or iron, and standing about five feet high 
(1.5m). This decorative and prestigious beam was made in '1892, by 
Thomas Cheshire, in the high style of the l 8 th century. 

Only five years later, W.& 1... /.very Ltd. 
were offering newly designed balances, 
of severely functional appearance, in 
their "Catalogue for Inspectors of 
Weights and Measures", dated 1897• 

Their balances were made to conform to 
the new Board of Trade Regulations of 
1895 , which required the use of 
continuous knife edges. The beams were 
made of gun-metal (a form of bronze, 

88 % copper, 10 % tin, and 2 % zinc), and 
the design made it impossible for the 
inspector to assemble it with the end 
bearings transposed, thereby eliminating 
possible variations in performance. A 
beam of this type is shown in Fig 3, 

Ko. 2 , and it was intended for the same 
outdoor use as Thomas Cheshire's beam. 
Indoors, however, weighing was done with 
balances in glass cases to minimise the 
accumulation of dust, and to eliminate 
draughts, Fig 1. 

The weights offered by Averys' in 1897 were also of a new design, 
approved by the "Committee of Inspectors and Manufacturers Appointed 
to report on the working of the Weights and Measures Acts of 1 878 and 
l889 n . Most of the weights were available made from gun-metal, hard 
brass, or phosphor-bronze (an alloy of approximately 90 % copper, 9 % 
tin, and 1% phosphorus). Included in the catalogue, were various sets 
of cylindrical knobbed weights in small mahogany boxes. They were 
marked in grains, drachms, or Troy 
ounces, and each set included tweezers 
and minute wire weights down to 0.01 
grain. A separate set of platinum and 
aluminium wire weights, 10 to 0.01 
grain, was offered, in a round screw 
top box made of ebony or ivory. Each 
wire weight was bent to a shape which 
symbolised its denomination. Fig 2. 

The Regulations required weights and 

balances to be kept in 'proper boxes' , T^=> FIG 2. 




115 














and the Standard? b*d to he stored in _■ "press’*, or cupboard, 7ft. ■ in. 
high, with glass defers facing the verification room. The minimum size 
for an inspector's -Office was given as 900 square feet, and whether 
permanent or temporary, the office had to be free from vibrations and 
teas not to be on premises where intoxicating liquor was sold 

Each inspector had to be provided with an outdoor inspection kit of 
weights, balances and tools. Where more than one inspector was working 
in the same district, their verification punches had to have a 
distinguishing number, or other mark. The punches were permitted to be 
of the "cutting" type, which made incuse marks, or of the die-sunk type, 
which produced an embossed design. To prevent improper use of the 
punches, they had to be locked up when not in use, and worn-out ones 
{fee to be defaced* ‘The inspector's kit included such items as specially 
g i- ed a-vils, a drilling machine, a portable furnace, a lead plug 
ild, and lany other iten, all available in Avery's catalogue. 

*• alrr-ue, dt listed by W.v ft. Avery Ltd. in 169?, was handsomely 
. • m Q hi red, with gold dec'-ration and lettering and gilt-edged pages. 

In irate twenty-five l -,1 nee , twelve sets of weights, thirty-one 
tools b«C appli-nces, many .'.ensures of length and capacity. All 

fcfif nuu.i.'e. , w i#lit(NatiA ^'.ensures were verified by the Board of Trade, 
will ttiu i -r. ..-a. wn on p.y - : 1. A selection from this impressive 19th C. 

put • ■ jt, : .a. -*:40in if Fi-u- 1 to JQ 

Tftr If t i e.-e AXO r;,~ products is an indication of the high 

■ - .1 -r I - , j .. i-eclna'-'T methods of weighing during the 1880s 

.i: J t\ • '1st# Te.-iay, however , the mechanical has given way to 

T... .. l-c h , tutfS ir. 6-ua 4ft or is .-.irst tolerate the lower accuracy 

’ »i| 1'al r:ad-out •hop scales - a disappointment after the 
ti.-hi* v.v..-n I . of eighty years ago. 


have yon C"‘m:ke» tie fa, k£ on fOUR scales awd weights ???? 

If you ]«s.V- du./Ti Britd oh veri f ication marks which have not been shown in 
EQM, i •. u.. ► eeuH detail* to the author, along with any other information 
wh'ci • *o * : T: hi ij tv em. They will be published in EQM later. 


FI : 0 • J HP l-.'S flAL 1 FROM AVERY'S CATALOGUE, 1897. 

1. Pocnet cal ne. b inch gun-met 1 beam. Rising pillar. Mahogany 
or leather j.we. Capacity 1 oz. 

fi* Outdoor Glance for verification of weights up to 9 6 lb. 24 inch 
gun-metal b'eAm. Brass or copper pans. 

Q. Outdoor balance in an oak case 2i|- x 17 x inches, with spirit 
levels. Capacity 7 lb. Standard weights g dram to 8 oz, and set of 
bell weights from 1 to 7 lb. 

4. Indoor balance for verification of weights up to 1 oz. 6 inch gun- 
metal beam. Brass or copper pans* Brass lever pillar, wood base. 

Q. Indoor balance for verification of Troy weights up to 900 oz, or 
Avoir, weights up to 96 lb. With all knife edges on polished steel 
planes, and improved arrestment gear. 
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FIG 3. 
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FIG 1 . INSPECTOR'S WEIGHTS F ROM A VERY 1 S CATALOG J E, ' 

1. Cylindrical pattern Standard Avoir weights |P dram to 52 lb. 

Gun-metal, phosphor-bronze or hard brass. Metric also available. 

2. *T*-handle pattern Standard Avoir weights, 4* dram to 55 lb. 

Gun-metal, phosphor-bronze or hard brass. 

3- Standard iron Bar weights, 1 to 56 lb. with corners rounded-off to 
prevent wear or chipping. The Regulations state that for testing 
weighing machines, ecery inspector should have at least one ton of 
56 lb weights as working standards. 

■1 . Weight for testing steelyards, 56 lb, with wrought iron handle. 

2 . Spherical, or Globe pattern, Standard Avoir weights, J| dram to 36 lb. 
Fitted in strong iron-bound hardwood boxes lined with cloth or baize. 

. Bell shaped Standard Avoir weights, dram to 56 lb. Gun-metal, 
pho phor-bronze or hard brass. (N .E. below 1 lb. the weights are of 
the flat rimmed pattern. Ed.) 

}. RloM weights, as in, 3 • , were available without boxes, and the other 
patterns were available with boxes. 


FI<S 2. INSPECTORS T OOLS FROM AVERY'S CATALOGU E, 1897 . (see page 120) . 

1. halficqtion pliers with dies engraved with Crown, V.R. and the 

Hflltrict nu".l«r. Ufed for impressing lead plugs on small beams, etc. 

Le-iu mould for ! aking rods 1/8, 1/4, 3/8 and 1/2 inch in diameter, 
for pl-ur ipg weigitsj t r ^cale beams. 

3. Patci t under*, utting drll|f. for the plugging and adjusting of brass 
or Lotto. Bfiffe te. r ne tapered hole so made, behaved like a dovetail 
and prevented ttu plug falling out, once it had been hammered in. 
Sizes 1/4, 1/2, !/4 snd 1 1/8 inch, undercutting to 5/16, 5/8, 7/8 
and 1 5/16 inchwliameter, respectively, 

4. Bench drilling machine, "elf-acting pattern, with capacity for two 
speeds, aud up to 1 ^ inch diameter. 

5 . Improved portable forge, with tray size 22 x 33 inch or 26 x 38inch. 

5. Portable stampin. anvil for measures, cup weights etc. 

Verification punches, 1/8, 1/4, 1/2, 3/4 and 1 inch diameter. 
Engraved with Crown, V.R, and the district number, or with any 
special design, as required. 

Stamping block for weights, japanned iron, with a tapered slot to 
take the handles of bell and ring weights, with the ’./eights upside 
down, during the process of plugging and stamping. Flat weights were 
placed face downwards on the circular bosses. 


At the time Avery's catalogue was published, the firm had recently 
taken over the Soho Foundry, home of the world famous engineering 
business of James Watt & Co., pioreers of the steam engine. (Soho Foundry 
was the first building to have gas lighting installed, in 1798.) 
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NUMBER 

DISTRICT 

NOTES 

461 



fesfix Co. 

obs. 

462 



New Romney Bo. 

obs. 

463 



Ripon City 

obs. 

464 



Wiltshire Co 


465 



Caithness Co. 

Ill. 

466 



Maidenhead Bo. 

obs. 

467 



Rotherham Bo. 


468 



Ayr Burgh 

Ill. 

469 



Suffolk, East 

obs. 

470 



Morley Bo. 


471 



Hamilton Burgh 


472 



Bacup Bo. 


473 



Dunbar Burgh 


474 

- 

476 

Warwick Co. 


477 



Burnley Bo. 


478 



St. Helen's Bo. 


479 



Midlothian Co. 


480 



West Ham Bo. 


481 



Neath Bo. 


482 



Surrey Co. 

obs. 

483 



Croyden Bo. 


484 



Hertford Co. 

Ill. 

485 



Hanley Bo. 


486 



Peterborough City 


487 



Dundee Burgh 

Ill. 

488 



Arbroath Burgh 

Ill. 

489 




una . 

490 



Bristol City 

Til . 

491 



Macclesfield Bo. 

Ill . 

492 



Congleton Bo. 

Ill. 

493 

- 

494 

Nottingham Co. 

Ill. 

495 



Preston Bo. - 

Ill. 

496 



Middlesbrough Bo. 

Ill. 

497 

- 

499 

Denbigh Co. 

Ill. 

500 



Rochdale Bo. - 

-Ill. 

501 

- 

506 

Northumberland Co. 

Ill. 

307 



Rochester Bo. 


508 



Essex Co. 

obs. 

509 

- 

510 

Essex Co. 


511 



Winchester City 


512 

- 

513 

Monmouth Co. 

Ill. 

514 



Kendall Bo. 


515 

- 

517 

Carnarvon Co. 

Ill. 

518 

- 

519 

Carnarvon Co. - 

obs. 

520 



Isle of Wight Co. 


521 



Dudley Bo. 


522 

- 

524 

London Co. 


and 524 



Dumbarton Bo. 


525 

- 

526 

Northampton Co. 


327 



York Co. East Riding. 

Ill. 

528 

- 

529 

Lincoln Co. 

Ill. 

530 



Leamington Bo. 


531 



Rutland Co. 


532 



Grimsby Bo. - 

Ill. 

533 



Rathmines Township (Co. 

Dublin). 

53^ 



Worcester Co. 


535 

- 

536 

Aberdeen Co. 


537 



Aberdeen Co. 

obs. 

538 



Peebles Co. 

Ill. 


& MARK 


Ill. 


Ill. 
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NUMBER 

DISTRICT 

VOTES 8c MARK* 

539 - 

544 


una 

5^5 

546 

547 

548 

549 

550 - 

552 

York City 

Kirkaldy Burgh 

Banbury Bo. 

Ryde Bo. Isle of Wight 
Guildford Bo. 

i _ 

553 

554 

Blackpool Bo. 

T 11. 

555 



f 1 ! - 

55 6 


Shrewsbury Bo. 

_Ill. 

5?57 

758 


Haddington Burgh 

Parts of New Holland 

- 

561 


i -e r RapipaVii i"o , Til , 

565 

5*3 

Bury Bo. 

Ill. 

564 


Inverness Burgh 

T1 " . 




_Ill. 

.-67 s 



.-mvf-.Vi nr Mnr(-Vi . Til ■ 




T1 1 . 

-15 C. 



T" 1 . 

57C - 
572 

57 i 

5 "1 


Ill. 


Reigate Bo. 

nbs. 



Til . 

575 - 

576 


11 1 . 

Somerset: On. 

nhs . 

578 



una. 

579 


Pnrtsmnuth Rn 

nhs . 

*; 8 o 


Gravesend 3o. 

Ill. 

53 1 

5*i 

c .i3 


Samphel f.nun Rn-pgb 

T1 1 - 


Bournemouth Bo 


564 _ 

550 

531 

S*9 

593 

594 
.595 

596 

597 

598 

599 - 
601 - 

536 

Devon Co. 

Middlesex Co. 

Wakefield City 

Halifax Bo. 

Dewsbury Bo. 

Wigtown Co. 

Falkirk Rurch 

Til . 


Wigtown Burgh 

Fr~ sp-phu-rgh RnrgVi 

nbs . 

0 0 

•D r- 

.O VD 

West Hartlepool Bo. 

Hyde Bo. 

Essex Co. 

una • 

611 

612 

613 

614 

615 

616 - 

Kingstown Township (Co. 
Ballsbridge Township (C< 

Dublin) 

0 . Dublin) 
una. 


North Berwick Burgh 

JVn V» 1 *i n fl-i ■by 

Til . 

619 


una. 

620 

621 

622 

623 

624 

625 

626 

Carmarthen Bo. 

ps fin. and Rn . 

Ill. 


■p-nnViam f!i f.y 

_Ill. 



una. 


York Co. East Riding 

Til . 


Northampton Be. 

Dundee Burgh. 

Ill. 
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EDITOR’S COMMENT 


The Editor and 'tic , lie were invits-d 1 : recent 

Interns tional Sywpo in', nela in conjuna i auctici 

of scaler s n d \ f± *htr, i: San Franc i’ "o. he ore Ite to any I Si I 
homes, and h«(l rure? a ive tine le rr.ing a out - rice. - .scales, an 

sc ■ i i ur 1 •• v r ’ . Ho - a or_ she 5000+ w: id we earasised. Sa 

Lanciaco i. a n li-j UL-aotliol Sjwn, Lutl oa|# iirSsst 'treasured Ket cries i-re 
t 1# ■ - i* 1 t . 1 and n.u’ocit;;, a rq the considerate 

, - »i= • n i •iA \ 0 - • v w a -i I elect yraph their .• sales. Te will 

A for 2 •% Hip : hri! 1 J si' i: ..fi a ; a f 1 Til n. ladder eaSlLe among Ruth 

•Villi* ' iz Is-'ij. I i •.• * j, i rb-d 'Ci i ■* e fun of. gambit* g while 

• ••I'tWiM J ru»"» OH : p*!'?r»i. cti.> ID Herr Slant* ler's perfection; Russell 

K) s ’H *.e apbAlU; £*c.«? c:cc±tetf.?*t of finding 

- , .fc■jor of Fritz Schmerl; superb 
-o’ So 1 art's collection; and 
5 lif ?f III ioniser, which holds so 

> l . 

gfii S»,<r*'Bvix'ir> 1 I at 1 j uim ■ » o.-»-rr?y.l oytw- t i -j to ft ecu ISA SC members 

r t . ’h« \wiuT 01 *er# o.ost infer* stive, and it- 
5er?Wrj*;-r,-< ng : jn.n rsf n The first one if 
in yj - ’ . >• 1 . * i * U r j- *.• ;• • cu . not revardin^j and we hope that 

• is lifij ■ * l • . .. ' . . . i -r ' c . one fit- of other ISASC members. 

On? 0 on fra till M to* £ *t '0 MU IflBlff r rdl| origan ining a smoothly runpiur 
,./• .. o , .t •• • 1 ! ■ ' to -'ill* -Joel and Dick for makinn ^ 

h p V 11 




COVER PICTURE 


I'hc ItvUV >n - f wi - jVctf real ?c:le is strongly Art nouveau 

in l*; c » It wan w •, yc en ■*< d 1 ?*I5, ; . wuce’E from the postage 

rates rich wcr« ujr t wo 1 ' »: 1 ly a.. A tft# Registered number 

, • wn c •: cr ! ■ e, 1 . un tah.eil out in 1908 . crass was 

ji*6 (or the w-'1<l arc. 'A' fw. -, . -it the weights and base were race 
f• ox rnt 4?«fc i-.iO jiLotf a With Similar scales and Art Nouveau 

cs -J9 :•* a i ho it cl: . t e J o® a pi j in v; go# base. 
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PAPER PRESENTED 
BY M. A .CRAWEOF.TH 


ocLQtnri] 



5 ROBERVAL 

O 


RELEVANCE OF ROBERVAL'S STATIC EIIGEA TO L:- ILI.b: ECAUiG BJ THE 19th C. 


1669 , a mathematician called Gill- r. B-rcows- .. ' - erval| demonstrated 

a mechanical curiosity to his coll- n; « L c - 5 - at l KJEj.f french 

scientists and philosophers 9 Roberval'.jB epparatus couit»ri mod two equal- 
ariij beams, pivoted one above the other, t no ct : ;e' at their 

extremities by pivoted T shaped member:- , Fig 1 . be showed the assembled 
scientists that weights of equal r.a.'.s cogiSft. p l t c 6 d Ojq U".o horizontal 

bar?, at any unequal distance from, til* raai' ; niter • , /et, contrary to 
their expectations, the te re .air. d in equilibrium, .he assembly 
was confounded i Even the best brains of tht '"Say were unable to give a 
satisfactory explanation, and the apparatus .-care .mown as Roberval's 
Static Enigma. 

Roberval's cqlleagues were, of 
course, thoroTurlily familiar with 
I the traditional equal-arm beam 
fcale, for which it is essential to 
have the weighty at exactly equal 
distances from the fulcrum to 
attain equilibrium. So, they were 
even more actounded, later, when 
Rolerval produced hit modified 
apparatus in which onfl T member was 
-extended and bent back over the 
cvrin fulcrum. With this system, 
c-quilibrium war still Maintained 
eveq -'hen th weights were on the 
cir»e of fulcrum, Fig 2. 


it wr; cli iracterirdtlc of the period 
tuat rtf practical application of 
G-e idea was envisaged, or even 
*?u!]gi't, cna scientists were content 
to ret m remain an inteiier bml c-r.v*» 1. ;s for well over a century. The 
Apparatus appeared in eighteenLh cc - tv e cyclopaedias and other works, 
solely as a mechanical curiosity, a-u; it was not until 1804, that the 
seeming paradox was fully explained t / Professor L.Poinsot in his 
Elements de Statique. 

The explanation depends upon the principles of mechanical moments and 
couples, whereby the eccentric effects of the weights are considered as 
vertical and rotational forces. The unequal rotational forces caused by 
the different distances of the weights from the beam end pivots are 
cancelled out as tension and compression forces along the beams, Fig 3. 



FIG 1 . 
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wV<i 


It 

A 


3ot . ecceutri orce of t'tie 

ei ht t 1 ir to rot'. 1 the V mefber 
around ro' at A. Then tflb wo verier t of 
the recSer at B is trying to elongate 
J the tor beam, and at C it is trying 
to c«j. press, the bottom beam* .'/hen 
. acting in these directions, they can 
have no effect on the equilibrium of 
the system, providing it is based on 
true parallelograms* In consequence, 
only the vertical forces remain - 
§he weight of the weights - to act 
upon the balance of the beam. The 
only points at which the vertical 


!*•«» pivots, which are equidistant from 

r-t> i i*t ;abject to the normal laws of equal- 


h'-.r.i.ur. 
ore *4 dC i.e 


a 1 m«;< tic 1 it (or o load) anywhere on the T member 
( 1 wise . n Lune in tune design of scales, hew 
u\ije because, tit only were the eccentric forces 
bUi im.c chupe af (he T r. embers was not important. In 
- t» rer>lucel J a flier ''.embers of any shape, and the 

It t<£ j _l ; erc-nt from the r ember at the other end, 

T for,? y Z *,»9irlt. 


Beale** a Olof^lOpVrt He? i. ci tJttl the tempers could be extended 

Ji _> v*- f r. . i cut U'i' ■* dCb 1 . e • on, and the horizontal bar omitted 
■'►.••r '• i.-r_ :w, i-j':ed . ,v light stays, and this arrangement 

£©** if he': orval.scales, Fig 4, In America, the 
hiaiiisfd pan scale'. 


b.) xo^ the .lacir^ri.jr 

cords, uu-iu, o! 
trarjir ., 3 j -c.-no.-, tr.e • «fw 

i ■ rf !•-. Vru- 
welk'hiiit od * hj, r <L y-dCr.t 1 
loan .5 or dxffcrfefcit oad 

r. it va* tied *ar* 

•: • • t '■ re. Li ( 

\ b... predecessor . S-wh riiiv;- 
i'pur-d convenience was £ boon 
t<* '.op-'eepers, coal iMrcfcftntsi 
and traders of all •'ao«, iee 
Figs 4 & 5. It brought 
c oi.V’nience, too, to many 
Offices and homes in the form 
of the common letter scales 
which were made in a great variety of size and decorative style, Figs 
7,8 and Cover Picture. In England the use of Roberval scales became 
widespread, from about 1830, for over a century, and they are still In 
use on market stalls today. Several variations of small Robervals were 
developed in the 1930’s for grading eggs on poultry farms, Fig 9» 
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Manila arer 5 soon discovered, however, that the great convenience of 

Rot-I o' i i scales could not be achieved without some disadvantages. 

Several sources of error are inherent in the design, which are not 
found In traditional equal-arm beam scales with hanging pans. Any 
deviation from parallelism due to faulty manufacture, or to subsequent 
damage or wear, causes inaccurate weighing. The beam and the stays must 
be truly parallel and equal in length. Similarly, the vertical members, 
the 'legs', must be parallel to, and equal in length to, the central 
support and main fulcra. A difference of 0.8mm (1/32") in the length of 
a leg would produce a weighing error in excess of that allowed by the 
Weights and Measures regulations. Friction is a greater problem in the 
Roberval system, due to the extra pivots required for the stays. In 
addition, the rotational forces which so conveniently cancel out with 
respect to equilibrium, are nevertheless, still present, and they 
result in undesirable effects. They tend to drag the bearings across 
the knife edges, causing wear, and if any free play exists in the stay 
pivots the forces result in an effective change in length of the stay, 
and the essential parallelism is lost. 

All these problems were recognised in the‘hoard of Trade regulations 
which allowed errors for the Roberval type cf scale, which were five 
times as great as the allowance for hanging pan scales of equivalent 
capacityo Nevertheless, Roberval scales were accurate enough for most 
retail trade purposes. 

The troublesome rotational forces remain a problem of the Roberval 
system. There were various attempts at improvement and some alternative 
solutions, such as the more complicated Beranger and Phanzeder systems. 
One of the simpler improvements appears to have been an early develop¬ 
ment. The rotational forces were reduced Dy making the legs as long as 

possible. To avoid making the 
scales inconveniently high for 
counter use, the legs were replaced 
by upward projecting pillars with 
stays at the top, connected to a 
central column. Thus very long 
legs were obtained while keeping 
the wei ht and load pans low, Fig.'? 
10 and 11. This design was known as 
the Inverted Roberval, or Imperial 
Scale, but the convenience of 
unimpeded access was partly lost. 
Larger versions were made for 
weighing such things as sacks of 
coal, flour, bales and other large 
goods, Fig 12. 


The versatility of the Roberval 
system was not confined to a 
symmetrical arrangement of two 
parallelograms. For example, it 
was possible to have a Roberval 
linkage on one side of the beam, 
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.. gift, pan on or , i arc el xa • 

S .1 1 * * Co. of Lon • ' 13 * Alt ‘ ti • ", Hie ha., inr 

loo weight £ could 1 s iisj sed with, td replaced oj a -- 

•no' a r t no counter! • 1 • cc f he loan. Varic error pies are si : 

- to 17 • They 31 ' ire wi ed as half-Pal erval and Steelyard, : c- 

y ; • ■ -e i "h 1 i ' Bn, I- - ] f -Roberval a* i Pendulum, Half- 

Hflfl&rv. 1 ! fti t; aorlni, r.n no 3 iu Letter scales were **«ide in all these 
v:.ri&t 1 n, -t cr~iy 3- ftfW 1;. e: were satisfactory for trade purposes. 

I train ■•Gx’tjua 1 with a spring resistant has 'been 

IT : Ltc» iA l'of! c. f :•* t ■ aching a spring to the other end of 

••i , t; \ ri i ; rottof stay of the half-Roberval, 

. r*n ill , BB >!.*■'• Ically, as far as weighing was concerned 
di, ' t • ' » 9 if r ■- poar a simpler and more compact design was 

' , >■ - - onlu nt of the spring, permitted 

i- ; if r■1 ' b-i. 

11 if I 1 scales for general trade use, and for 

•«. ; L 2 . 1 . 1 • • ■ - I It! , Lj • f jf •*; a * credit to the inventor, and leads 

i ; , . ..-i Til . 7 w' or , vitas. the Roberval scale invented ? 

< : if v-; *i»i u ii'Oniiia jao lirecf, answers to these 

if I, _Hr*■ p»rlf! firrfucSE tiiat frfte invention %/as English, because the 
“c< U « 1 ' ,r-j in France until the middle of the 

1 »•., , • ■ w i h ftw fhe 'Saajgrcb called it an "English 
l-.”. In •MftTt, i< riif;Au"d', 1 % srCto-; i©c s called a "French Scale", 

}- i L* 1 • in 'jo Ferenc e i"d lo’’c: l'£ nationality I £> 


Jffci n Q IFL fl'j-iRLS C§ PA1 - 151 


fi . ell ; 1 r' r’alf renow le sooftp, cir.%1# "beam, cast iron 

. Mo . • ■ i . 1 . Le gH' f . ase 230»A. (9gin) Late 19th 3 

: .. 'Lead- 1 , c l.oht' -cur. l #c#les; folding loch rail; capacity 3cwt; 

SacV. pic t e 3 r x 4r,wi;.„(l5 >• iS in.) /..8c T.Avery Ltd, 1897» 

• Letter cctlce Ly S.Nordan 'i Co. LomJoA.. Ornate pierced brasswom 
tt alrso eiwrc /cc vit| pair* trees, exotic birds and floral design. 
Leafritc ”P, 4p, 2P, IP, F,F, Leugtl of case 239mm. (9in.). Mote 
that twin beams l ere comr bn’ly usfd on Roberval scales for extra 
stability. 

. Traveller's letter scales; folding flaps on the letter plate; 
square wei'iits 4,2,1 ,-g oz. contained! 5/h a compartment below the 
scales. Length of ocx l40mr . (3 in.) S.Mordan & Co. c.1890. 

eg 3 . Egg scales; cast iron with spur aluminium cups, c.1935* Weights 
2,!,-^,^oz. 2dr. Length of hose l45mr . (5l+in.). 

Fig 10. Imperial scales for but'dheja, grocers etc. Inverted Roberval, 

capacity 28 lb; goods plate £80 x 330rm o (11 x 13in.) Avery 1924. 
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FIG 9 



FIG i 



FIG 8 



FIG 10 
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In Illy research, . rtflve found three relevant nieces of ft vilene e . Firstly, 
tbt-'Encyclopaedifl Brxfbann-ica for 1783 illustrated all thf contemporary 
type: of scaled being ®an$fj%tured, and yet, it did not Show the 
Sobered, scale. Only the Static Enigma was included, as -a curiosity, in 
the section on jpecheu icl. Therefor, there is a strong probability that 
•he invention! had not * *een oade at that time. Secondly, there were 
IflVer^l b8vertifferf.ea.te in trade directories for 1828 , in which both 
•*' ' erv-al 8*1 »! Inverted 2c 1 “rval scales were illustrated. None of them 
JijJl S t j*- t tfce #fc3ifh r,-j s new or unusual. In other words, this type 
i osle h’ts 'on i net for some years, and trade users were familiar 
1 ith it. OfCe nwarplpji ty Bourne & Smith of Birmingham, states that their 
cQSLlpe arc "ly ryvelf Jy^tent counter scales", which suggests that they 
kuti ready uau &£ c-ar'lier design,(see Old Advert). In spite of their 
uf»iL.’ d1 , chcr'? './an no British patent for the Roberval scales, 

it 'in, it was not urcuiual to claim patents in advertisements of the 
i'laol «n-r. 1 y c'C-* Jury, when no patent existed, or where the patent was for 
..3i. ’j la in* ac/aflcl. 

To ar. ■siv^ n tile ueji r frov a I lane liest er trade directory, also of 1828 , 

*4 • illustrated scales only of the Roberval and 

I:. rltu t;, j:*e, MsLbU their comment that they "..can with 

cwtlJ I . 'i , ■t ’ • j- 5U\y year-: experience, recommend their improved 

1 Mit I - re- h: superior to any other sort." Of the five 
.. , -V '• r It Ruberv61 Shop scale, one was an Inverted Roberval 


K£i ro T:l- fl-V'BBS (>■; ;*•}« i«j 


* i | Id . 3 >~ r *d^UP' flh ' CK-d -"-dies; Inverted Roberval with wheels and 

fi4rr ■ * ' - • s. Larr- weidd were placed on the bottom wood 

I'-'., ittftli.Br weight ; were kottt on the top of the column and 
tr-n yco Ifco the top plates as required. Capacity 4- cwt. 
ai • ite fi ‘ ' Oms. (If x 22in.) W.& T. Avery Ltd. 1897. 

1 'A 13. Parc e I .icvi-L by S.kordan & Go. London. Half-Poberval and 

-n. in y*j. . Pos tape rates 1 |71 - 85 , Registered Ho. for 1883 . 
^Lights 4 ,4lb , 16 , " , A ,2, 1 , |, \os . Length of base jSOmm« (15in.). 

14 . Letter scale. ..alf-Roberval and steelyard; telescopic weight 
i'iiuef out Of the hollow decorated beam. Graduations -g" to 8oz. 
Po^ ;c rates' for I 87 I - 97* Length of base 200 mm. (8in.) 


13. Letter scale by Jos.& Edmd. Ratcliff, Birmingham. Half-Roberval 
«nd weight-lifting beam, patented by R.Willis in 1840. Price, 
but not weight, is indicated. Length of marble base 230mm.(lOin). 

Fi' 16. Letter balance; Half-Roberval and pendulum. Postage rates for 
I 87 I - 97* Brass with wooden base; Height 185 mm. 


Fig 17. Left: Egg balance by M.M.L S. Ltd. Black painted case and 
nickel plated cup and base, c.1935* Height 100mm. (4in.). 
Right: Letter balance 'Criterion'. All brass with open sides. 
Both examples are Half- Roberval and spring types. 
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FIG 12 



FIG 17 FIG 16 
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or , in 6r t■ at 

I A. It ©oxcart free- the evil. ehc • • ort' j, Iron the 

opal 'a, 3 ;> icrv ini later an 1783 , 

1 iJ L cO':o- O'er L> : lori 

Fi eO , I I j'j j • Leafier Oi uC ■ iyhi bvo .iiaae the invention, 
jfl $ 'i* f f.. lifting' Ijftier of 1540, Tit Robert 

i 'll . ; , 3 6 s'weified tfe&t th® 

"..wit. I fcelow, in the 
: I again, [i another part of the 

, oe "..usually iei ortinated a Medhurst 

." - *, ni Jlj£:.ly, leas to: forty years after the 

i e, ; ’.well within llrif-r nemory of the 


! » r cords, I traces ;r called George 

' , ’ •■•••, M - , London, h. ‘O's -sorbinr the 

C'-i '1 ji»» '•! j. . •- *t'.- - zf>\t. soar, an ewgineer #f: J •# prolific, inventor 

•• 1 ‘ j ' j.'.-x. • • ir. e.U'-ir.e 3 119 , a a i'GClei carriage 

, ■ ■ ■ er-fo-linear region .0 s ion in 1801 , 

I,* is. ir. 1 : - 1 , a f 1 s Ir 1 c balance 
i "***. • .• - -a r ipclwty'E no ref eraoefr f .?• Jtebervel 

eappropriate tc t* 9- r.) , George 

, , ~anc.i ate for toe 1 . I tor of what 

. 

til f*r , also raises she | « tion of 

blU c bl i 1 r . ifr pr c ■< of Ed*'-' err ol' p *3 fcatlc Enigma ? Did 

•. , x. J \ l , " ■ ' '-'i • 1 ri ■ i - me , erdent iiveuijife which was given, thf 
lj| >• < 7 4i| \ ' V f,« ..it.' oje: th century, of scientists and 

i iv'uri. Qt t.»n'' '• tr'.esirrc 3tj weighing machines ? 

ffibMB < »•'. L 1 . %• ? r, • '«A ' ** mru!- : cK^c.-rledye the debt we owe hiif. 

'pc >-••£' p ir»*rr 10,0 rcc *', ■%! -jcalc ‘ -it-h a.seed ft whole new spectrum. 

w . 1/9 ;rstt?-bly, the origins remain 

. . , . . hotervti ig still an enigma. 


' EiTI-’ 1 1 "IG 

_ ,. V. E. Proc. I titute of Civil Engineers, 1 92. 

Pe* t'."-. . y .A* ’.T«e - of she Evolution of Weighing Mechanisms. 

IlMirs. iwladeti hi gineer,|_ng Gocietv. "1926. 

Kr.E, I'm-: Coh-5tr'*e-tl«r. of the- Balance. putli#hed by lift Incorp'td 
f . 1 of 1 c-or" of Wei hits & Measures, London 1909* 

ooe'.rle ,f. # £;,f r .f*?/u tr. Jnhre Wafftfe « Pizerba KG, Balingen 1 9s6 . 

I'< Lc'-.lf e . 1 . J. Wei fhihg >lj»ciiines. Griffin & Co. London I 969 . 

Owen.'.'. .A. A Treatl:-.' Wi i oh in r Machines. Griffin & Co. London 1 jZ2 
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s.L. A I ort ' story f Wfti ting. Vfl.-lt i. Avery, rrr 1 4 r /. 

r, Holmyoi - ct al ■ A History | Technoiy ys. Oxford ini', or. ’ P. 

Encyclopaedias; Brihannic/st, Cl*.«u •e <_* r , Penny uy flopped la „ 
sri'ish patent record/. 

:'ra|e sgrectories. 


REVIEW IZZtZrZ. rM. 

WEIGKI .G COIHS : ENGLISH FOLDING GOLI ALANC-F CF 1 i loTH AND 19TH C. 
Book by Michael Crawforth. 

Most dealers and scale colleciort fcuou what a icFoL^y coin seal© is; 
they are slim, neat little yauyetc that wei;he^ xL an guineas or 
sovereigns and then slipped each into a ant.; An* ft coat poc/et. they 
date back to 1775 but still turn up from time to ti^e, particularly in 
the North-west where most of them were saoe. 


If you have seen a few and coniiOvr yourself faJeili/r viithi titer , you 
will be dismayed to know that there or over 1pO aiffe^.Ortt recorded 
types - with or without weights, u.u is ic of . a b c many, Ira. s, ivory, 
tortoiseshell, or miniature r- that o Jef\ to ; 1c cs in let 11 , apart 
from any stylistic differences vflicit vary frot mtler to maker. 

Now there is a whole Look d-sodcr h t It Ft imutifilyy produced 

and is illustrated by* the a j Muip' c dro^Irgc . Nattier for* matel;; , lie 

has a degree In Industrial 0 *= simp. l»ar> in the forevu rcl • c : •: in tc ut 
that an accurate drawls _ ca>' :hcv; re - mil tha# j ihcti "ra n/, 
however good that photornapk fi*y . 

Michael Crawforth shows greet r.ckol '-rH* ’ g .Vail utt* ntiu t-6 .1* bail 
writing what Is the ctoner ro ref- r . ss won »>t b.u. . n jest. It Is * ov; 
possible to identify the mwer m< 6 "<£te ">ojs: t |fellers' simply fro? ti c 

design and construction o. r*-c t, 1 l;i It t. c £«1 1 1st l e- mo -:er ,r - 'w el 
may have fallen out and decc.-.c lb? - a co.-' < cw-tn fault. 

Weighing Coins; English Fold’ y <Joi6 ft* L' -k * a of the iCth and Ijth C. 
by Michael A. Crawforth Is available fml Ca-yc LLor* Trading Ltd. 12 New 
Row, Covent Garden, London W C2 l jLT . Flrnt edition with leather spine 
and autographed by the author, in a liMted ecitio i of 50 copies, Price 
£20. Second edition in standard hardbac , Price £15. Post and packing 
in the U.Ko £0.75? Europe £1.00, elsewhere £3<>00. 

Published under the auspices of I.S.A.S.C., the book was first launched 
at the International Symposium held In San Francisco in April 1:979, 
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OLD ADVERT. 


FROM WRIGHTS Oil' E MRECTOR! 01' "ISRli 


/£ ^ S',-) ■* /LS ' 

:'fj. :*> 1 ,>v2/-Lr y/Vw/'T. 

Tsfr^C lUuttrtirfutT£•/ otT^O^ 

f/Z ,^ ^/T/vv/ „/. l Avi/eu - /<*'/* - G^V /y./idt 

■ " fc-r/:>.'/, fs«// Kite, A,-. 

t’ATEXT Jt- lMI’KO\HD WEIGHING MA.CHIXES* 

of all sizes to weigh Front lor. to JToas. 

'i/y/sxX f>M/<r£tfr/tsrt Fr/rh/tirr? A's/fZ/s/t Ji'frwtj/rt ItWs/As.v 



1 1 G HAM 14528 . 




136 



















REPAIRING SUGAR SCALES 


BY J ,LOUND. 


Before the last war, lost grocer's shops 
had, in their complement of weighing 
equipment, one or two beams scales used 
specifically for sugar weighing, Fig 1. 
Either 7 lb. or 10 lb. in capacity, they 
were used in the bacw of the shop or 
warehouse, where they were subjected to 
considera.-1 e abuse, in addition to normal 
hard wear.kjlhis led to quite a lot of 
rejection^ fty the Weights and Measures 
inspector. On His annual or bi-annual 
visit to hope. he would test the beams, 
allowing- ah error of op to 12 grains on 
a 7 lb, taeaji, but, if this allowance was 
exceeded,the trade verification stamp 
was in mediately obliterated y a star. 

This &eant that the scale uad to be 
repaired and re-stampec before it could 
go bade into the shop for trade use. 

Many of these scales found their way 
into our workshops for repair, and as all 
scale repairs at that period had to be 
none in a specific tine - three and a half 
hours were allowed for a 7 lb. lean - it 
was a matter of sleeves up and get on with 
't. Six mnife ages on three centres, six 
orate bearings and six friction plates 1 
were the *.»urts required for a full repair. 
Old centres were moercc. out "'Aft pippin steel 2 , slightly oversize, was 
selected from the raci ani nevf nlves filed up and fit ed rigidly into 
the beam, taking care t they ;iere perfectly horizontal atid square 
across the beam. The - u.;e 3 wa c*a£e ^'rfect -a"d the amount of face 4 
or top weight corrected. Ti e a^oumt of ; day ■etwee^ friction plates 
and knife was usually cefcer ine ; before the oT*d spates ar d frictions 
•were removed, and the- the ncs ct i hr s were poll ec Lnd araened. With 
pippin steel, no potash or h.irberij n ■ co-ron'i - r .-cosrary - just 

heating to a bright cherry red anc a vertical iw ersion in clean cold 
water. The vertical in 'xrsion was fsse-'tia , otherwise bending or 
cracking could occur - then it was ’start all over again'. 

Old agates, usually with vents 5 worn in them, were removed by applying 
a gentle heat to the agate >-oxes and gallows to soften the cement and 
the friction plates were removed at the same time, Fig 2. Replacement 
agates were then taken from the stores and checked very carefully to 
see that they compared with the old ones for size. Friction plates were 
filed up, polished and chamfered before hardening and, again with gentle 
heat, the new parts were inserted and fixed in place with agate cement. 
Some old ’Scalies’ would insist on making their own agate cement - a 
'witches brew’ containing pitch and various other ingredients, and like 
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ft lei ol or i r- , ardeJ 

sv£r‘et. 7 :ie iJ -e - . •:f i * 7 c id icc . •: - • 

allowing*t&e coari.r.r; tt v/fl)ffe lucjte, nJt s-uculd tiB •.ourL aSii resilient 



down ready for starve in 
- »li 1 ■ . c ; b - bj* iia'tlj 1 / the apprentice - ’.corn 

' , - . .L» tr t.o.l'irr and maybe a new 

• . , . • v . regelating had to be done, 

l'.ii fUfj i r .j sac? ci c'ici^riion. finally, the cast foot 
tre ” ■ oci" r • • a ' t red -s?id blien redecorated with 
r : ■ . : --. I»cTie we get a good inspector ! 


. pfi tlftB rjjoti - is, 1 * ?reel ‘.’liter at the erd of bearings, designed 
|g ;■ •• the end thrust of the knife edge, Fig 2 A. 

. P' • i v. m] _ . -fj.cisl ftcctn or of steel bar used for making'knife 
e “, :c eail«(j 1 ecaiise its shape is like an apple 
clr :r TipX'in. Fi- 2 >. 

t. '>• tip ♦ - * !i<. uiflijr'.ce c tv: 4 he knife edfe: . 

. :%!** - ' tnl align! ent of the knife erves. 

1 . e _i,~ - jri- orn i>y she repeated action of the knife edge. 

K . *-y.iJ sett - i aye flat-eryea punch'''*. 

1. faience 1 all - « pear-shaped container holding lead shot, Fig 1. 

Sol n Lour. d trained e« a service adjuster and scale repairer. He is row 
the Area Karaper for o scale sales end service organisation. 

(My apclo'-ie- for setting this wrong last time - Editor) 0 
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|*J REVIEW 

VETERAN SCALES ANN BALANCES 
By Brian Jewell. 

This book is an extraordinary toixt trf of extre ><&) e.kt --ettrocioud 

sketches; good photographs - bad * no i: a graphs; dtaeibl 'liiftectory of makers 
- dates not researched; interestir>: illustration,5 frank ?lc .manuscripts - 
boringly similar scales on successive pages; c? c c i irat t ? t-91 events - 
glaring mistakes. 

The author is a professional writer on - oV:>y ._->i ( jc-ctc, *ed not a 
specialist on scales. He has drawn heavily on the ycelhnt booklet ’A 
Short History of Weighing* by L.Sanders, to nhich 'w? has aaded a few 
rfio.se ellaneous features from other sources. (Why didn't ]|e u Iso read the 
books by Bruno Kisch and Sheppard 8c Mushar, both currently in print ?). 
The result is rather like a scrap-boo. , and regrettably, he used some 
photographs of incomplete scales, good examples of which are readily 
:• nailable. 


Tt ere is a useful glossary of common terms and a directory of scale 
ruler's names with dates. Unfortunately, the author appears to have had 
access only to trade directories of the 1820 * 3 , and a list of l3th 
century instrument makers • Dates only from the 1820's are misleading in 
the case of several firms who were in business for up to a century or 
r; ore. 

There are also come glarifi/J errors. For example, a late 19th century 
folding sovereign balance is chown with the coin plate and hanger back 
to front, and is described as an 18 th century guinea balance by 
Wilkinson - the label clearly sho’^p the name W.B- i .Avery, Makers, 
Birmingham. The author also credits Wilkinso i. with two 19th century 
scales of a type he never made, in a century in which he didn't live l 
Egg balances are deccri 1 ed a.:' being only of the pendulum type, and 
postal balances are described a.; t eing only of the pendulum, Roberval 
or spring type (no steelyards, no bismarc, no hydra .lie, no rocker, no 
equal-arm beam scale, and so on I). A standard English chondrometer is 
shown with its beam on one side, end under the headin: of Pyknometers 
and hydrometers. 

Do not be put off by these criticisms - they had to be stated. Mr. 
Jewell's book has an excellent text (thanks to Mr. Sanders) and many of 
the illustrations and much of the data is useful. The history of scales 
is dealt with briefly but thoroughly, covering all the main types from 
coin scales to weighbridges. The book is good value for money, lavishly 
illustrated and provides a good background for the subject. 

Veteran Scales and Balances, by Brian Jewell,is obtainable from the 
publishers, Midas Books, 12 Dene Way, Speldhurst, Tunbridge Wells, 

Kent, T13 ONX, England. Price £3*50 (hardback) plus postage for 425 
grams (15 oz) . 
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SPACE-AGE WEIGHING 


El ’. bAJ5B3R 


It ffey te hard, to imagine t tut A^ost all sti^cttirea v.cnich He think of 
as ricicl, are flexible to some extent. So, any load ap-.A fed to a 
structure will cause it to bend, ant the higher the load, the greater 
the bending. By nee.raring this distortion, a form of weighing device 
can be juade. 


As the distorti i f - ecsr-rir.d structure is very small, a special 
ve-curin device it ne , called a strain gauge, Fig 1 „ This is a wire 
ei“'»et't ,ar* •-'lectyi cal reeietenfe which, varies according tc the 

die tor t•' on , or e , enhel to it. 'jfhus measuring the passage of an 

s rdc 1 rrje* : • i ro i A t‘e - i ~e, indicates the degree of distortion 

j , x id! * < 


i 2 J 


1 ■ -trr.in fagigp a#s bonded to the structure 

_o timt, 1 fhen the structure Leads, the gauge 
c forced tc distort too. Using this systeo, 
■"P'O^recvii down to one-millionth of an 
A-rh per inch are possible. 

If en.c'.o xeiiets are applied to the 
. t'u- ;Vr5T tie neasurehent of strain can be 
r ced in units of weight, and the 
■. iof oecomes a weighing instrument, 

1 Ah c "oi aircraft is to 1 e weighed, a scale 
1c -n; mi tif r s strain gauge is placed 
i • o s.»;■ tact c«h-<*1, and the overall weight is 
-rived from the sum of all the readings* 
'{vigils is # n.cessary part of ensuring 
u irlorne (Aeroplanes that won’t get off 


3 BB 4££2 a#l "lUtt 6t -crj cl<J se to the designed weight, neither too 

ij ».{ v'ji- doe Lo-v, , fiie roefcet icfcprs have a fixed amount of 

< ! iri ftr# tc u-.ce the spacecraft in a specific orbit. 

! v n ion 1 k r rial t IVplcrer (IUE), shown in Fig 2. is a 

i j«et f t 4 r .K., ESRC an 1 AASA. It ’-/as weighed, to 1 1 lb., 
it "ro.o s cal* rated strain gauge assembly, known as a load 
u. ot 1 v.ci ~ht "S' about 1500 lb., and the calibration vac a 

of pvn waifhts plotted against electrical resistance. 

to ell overall weight specification, the IUE spacecraft had 
1 tri c t . fifriice r^nuircseito For this measurement, two load cells were 
$d, o' i ■ sch cross axis of a balance table, Fig 3« The spacecraft 
is shovm v■ ! liui ' on the static balance table in Fig 2, where the 
ire sine fed is being locoed into six spherical tanks, while the 
strict requirement for an evenly balanced distribution is monitored. 

Once achieved, the balance raist be maintained throughout the lifetime 
of the spacecraft, to ensure accurate control and maintenance of the 
desired orbit. 
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FIG 2. International UltravioLet Explorer. 

Th<8 spacecraft is shown mounted cu & static telanoe table at the 
Kennedy Space Centre at Cape Canaveral, FXorid* 0 A technician is 
checking the balance as the craft is being loaded with Hydrazine 
fuel. He is dressed in clean-room uniform 0 

1J Telescope through which objects in. space are observed. The pictures 
are transmitted back to Earth. 

2. Solar panels generate electric power when in space orbit. They are 
shown folded against the craft for launching. 

g. Spherical tanks for the Hydrazine fuel. 

A. Hydrazine rocket engines position the spacecraft in orbit. 

5. Balance table with strain gauges. 
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SPACECRAFT 


N — 


Z A 



She L 

El /."chrijT: o: s a _i&s 
kntaa n Ec ori b- 

o-L 1 i the E&rth, at 

Iti u r 3 oh i 35,700 km, at Ec 

;i~ht i. 5 c revolution it 

24 >pur®-, is c uro'.ised with the 

Earth's rot.: :Eon. 


Mac: Gasser is an engineer at the 
NAEA Goduard Space Flight Centre, a£t 
the (manager for thd hgrdraziise 
■■ailcar;c propulsio. syst r on the 
EEE acecrcft. His interest in 
cc! licking coin scales, 0 tews fro: 

'E,r i*.'in rc5 cc of coll ec I - i n^ coins* 


Jisprar.stic views othe Ill 
o*j: i;lg ':■> y tehlc mss# to 
a h r e ever dicin'. i ho-, of fuel 
l?i an he. 


A NOTES & QUERIES 


, f p . IX 0 .o_, s -1 .i G h ^ to)_ note from R.Rix. 

a r ' • to n.y in fr rrlatlon. . etwee 1$*7 and 1$-15 the postage rates in 
r L; r r- 1. i r os., lia for ^oz. etc, which would explain the six 

up*.« 


from the Editor. 




;i JH r rs’ r of postal aei'iJits ,- ,1,2,:,. oz. covers all of the 
ij:tr»•..„S' t c valui s, >o was it j.ist'a natter of convenience to make sis: 

s i, '!h: ? Ter te-w conti oe ,^, ,10,12,14,16 oz., so why not 

TO oz. or 14 o: weights ? 

anyone., other cuge;estioits J 


T.q zk CROHTAL (HQ 17) notes from H.hentwich and R, Ris:. 

Maybe Crontal means Kronthaler or Kronenthaler, which was an Austrian 
silver coin fron 1735, weight 29„477 gram. Baden, Bavaria, Brabant, 
hess’d-n, Hasaau, Saxe-Coburg and Wurttemberg also coined Kronenthalers. 
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Uq, 25 FAIR.: AI. b : ■ PRESCRIPTION SCALE 


no be from %l .P.Lindeyer . 



I have 3 int acquired a Fairhank's 
zcale very &iitil ar to tie one on 
ahfcFcover of tfee Winter "1^79 EQM. 
Min * 1 in » pparei* 1 ly an earlier 
vL-r.icQi befrab' cs the caat iron 
1 a -e tk patent ate April 23, 1872 . 

A , :, ocon| <t&t# it i"<.vn on the brass 
> ei' po ■ r \y e uv*. ,i .1 -■ tiient nuts, 

PE '1' A: 1 g| p. On i ortunately, 

w. scale to "ie^iriy the pan a. v i d its 
l - r per . 

(Excellent i rawing, ill. Thanks - Ed) 


EQ 26 AMERICA:; MAEIFACTURBPS_query fron. A.R.Eaches. 

Gan anyone supply the foblowing information a--out two American scale 
ccr.ipas|ies ? 

COMPUfInE.sSCALE CO - what types of scales were made, and 
what were the methods of 4 is-asseu ly and of calibration ? 

At what- oatds 1 ere the various serial numbers used ? 

WATLInG MFG. CO. - lint types of scales were ''tado ? 

When was the Company In Clt-icano, and what wau t eir address? 

Car any nember help 1 


LQ 2 7 EARTIIEilWARE W E M :* ' I ~'J> 


notes from members. 


Gilliftn Dick stated In her iritefi (E%E pij- ) that the lowest weight 
’•/as cm 0 ounce, but I have a gor^e Lain weir- t varied IMPERIAL -g- oz . 

It has an unmarked lead plbf, a’" , c*ipLo exactly half an ounce. 

from L.A.uit den Booy’aard. 


There seem to be a variety of narv impr- : s r <d underneath earthenware 
weights, for example I have the fo n »win ; : A 7 lb. weight with 7 
marked underneath; a 4 lo. cm e with 4 and 9 underneath; a 1 lb one 
With WEDGWOOD 1 ; and linolu r 1 lb. weirht las the letter R (assumed 
to be the Registration coce for l3Cl). from JoLound. 


I have an earthenware weight narked SOOliRAMMES 
W.e- T.AVERl BIRMINGHAM around the base. Another 
IMPERIAL EEAMEL WEIGHT on the knob, E.PAREALL A 
base and underneath it is impressed WEDGWOOD 0 

(continued overleaf). 


on top of the knob and 
example has 4 lb. 

SOUS BRISTOL around the 
P KIA. 

from W.W.Doniger. 
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Recently I .-aw a 1'4 11. earthenware weight which 
had never b?e ri . filled with, leado The >» Jills fcer- 
relatively** ihie end the interior surface had 
teen heavily ~c ored with parallel grooves, 
presumably i® hold the lead firmly in place. 

from D.F-Crawforth. 


SCALE .711' PIES 


query frori V.Denford. 




wcxti sffy member help ? a 


I have enclosed an 
illustration of a 
Fairbanks scale, length 
235mm (9^in) with four 
pins 30mm high and set 
28mm apart on the pan. 
The graduations on the 
oeara are 0,3,4-^,2, and 
TS grams. 


What was this scale used for ? 


CAVEAT EMPTOR 


Ip . r. r ■'j.yo'l i in” 

•> ^1 >!:Owe A»" ri 
: fare:. 1 11 

perfect gof a 

U Dcrit-ed in 'in ■ 


trated in 
c.s t,slo#.ue 


.■ 1. . trurw.nt 
Leonardo da Vinci! 


The ijr®fc scale is imported and mounted on 
9 -vo-cuer. bale which has been treated to 
simulate age and ittse. A brass label on the 
u:-.uc is marked 'Royal Post'. 


A bror.se seal is provided with a 'Georgian' 
insignia and is used with the sealing wax 
in the container mounted on the base. The 
seal is suspended by the brass wire fork. 

Height 17 ins. (430mm). Price 0 245. 
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p- M.A .(JRAWROfTh 


Cataloguing a collection 

Cataloguing a collection of scales servW uai J i o. It enabl' 

you to retrieve information quickly, Said it flakes you * hink about- .1 Out 
collection in detail. To me, the latter is the moot mportant aspffct, 
and I have learnt more about scales by hamuli"g tm , 'escribing them 
and researching Information about them i]i order to *»]££• >r,y catalogue, 
than by any other means. So, from ^his t» of vi r ’v, 1 is sore detailed 

you try to make your description of a Hscalc, the mere you /ill learn. 

Various methods can be used for cornylliing a pa|ial : 0 !suc; it car be none 
by number, by date, by purpose, b; %anttfec turer, by ihechai '.ml tyf# or 
by the country of origin, or by combinations of these per ts . Ihere ic 
no 'correct' way to catalogue, only the best nay 1 l-ic purpose, 
depending upon the information you wish to retrieve l«hh vhu t you Lore 
to learn. If your col ection is very specialised, so.; "1 A letter male, , 
or only coin scales, then cataloguing by os’ er, hr eiec )ian ic 01 type, or 
by date may be the best system. If your collectioTi Lees out to portray 
the principle weighing devices, then cataloging fly mechanical type 
would be essential., gowever , most c o 1 i ec t o r er a@c unulat e scales of all 
types- and dares, for all purposes, and’ it id this type of co.lection 
which presents, the most complex cataloguing problem, to I ^liall seal 
with it in detail. 

I have found that the most interesting and no.it useful aspectmqf a 
general collection is the purpose for which Ute scales were vacm*. f’Uc 
purpose encompasses many facets; the historic, the s unaane, the exotic, 
the obscure, the scientific and the incredible. Of almost equal 
interest and importance is the mechanical iyjws - the ancient, the lew, 
the rare, the common, the unusual - so, it is upon 4 feue two main 
aspects that I recommend a catc.1 o^ue^bid-ald be r£ e£. 

The first thing to do is to wive every scale a number, tut beware of 
trying to Include too much information ill tme minder - keep it simple, 
lumbers which include digits to Indicate the type or purpose of the 
scale are cumbersome and do not reallf help to identify a specific 
instrument . 

In my system the scales are numbered in the order of acquisition, tht* 
most recently acquired scale being 1 allocated the next free number . 

This is of no real consequence, and existing collections nay be given 
numbers on any arbitrary basis without affecting the system. A small 
self-adhesive label bearing the number is then attached to each scale 
underneath, or in some other position normally out of sight*. Each 
scale is then given a complete page in the catalogue. This page has ally 
the information about the scale which can be discovered, and further 
additions are made as new knowledge is acquired, Eig. 1. These pages 


* WARNING: do not use self-adhesive labels on any materials such as 
leather, paper, ivory etc. which may be damaged by the adhesive. 
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are retained in a ring binder, t| 
numerical order, so that they csr oe 
supplemented or replaced easily, (a 
card index can be used in the same 
way). If I remove a scale from the 
collection the number is re-allocated 
to a new acquisition. In this way, no 
I gaps appear in the numbers. 

i Sffft information recorded for each 
Ike ale includes a basic description of 
;*its sical characteristics, any 
markings rade by the maker or retailer 
fir by inspectors, and any other 
feature which seems unusual or which 
C er help to determine the date of 
i mufacture, purpose etc.. Of course, 
sometime!? there is very little to 
record, and. other times ijformation 
siyftie should set out to include the 
hex.;le or appropriate 

• . . , 's , -r scale, coin balance, unknown, etc. 

• P . -. . rf, yr' r.g balance, Rooerval etc. 

. -‘£T ! rr. ’ APA’ I t. •.£. Tao-i^ioLc 0 to 20 lb. <.;/ i lb. 

r . .re ...f. i ei.o.. ir>.ution. 

. ■ ' (• ( ■ . - o' i * rt, c- . 1 -,r. 1 f oririr etc. 

- • ; c . , with enpuorting evidence. 

. 4 o . 

. •• - . . . ••• - i ■■■ , l • : ct, p#tent number, etc. 

, i, '• ;1AL-' ' r• ■ ■ \ 1 - h sc lew, neights and box are made. 

I % ii'I'FT’vi.'l I m T5-. A . i»type of 'beam end, decoration, unusual 

uM_ > nJ y.l * . f 1 r- r~- ' - »n, t-xu ♦Wdifc e, etc. 

O ttti '.tt.- e A i -j : CtgUe 1? compiled it. this %:ay, information about any scale 
■ " J rh 'ff' ■ p 1 -e quftltr l . \> e.i'. to the scale. However, I find that 
I - - st r • <• refer to «a tcale in the catalogue from its type 

x, ' t _x t rvi r t "o to the scale to get the number. So, 

T > ■ ■ • • • an intle:-; to |th*ifeft talogue, where the purposes are listed 

fclcally, for- example, Apothecary; Hanker’s; Bread; Coin; Diamond; 
T lb*XTOPtiqlg, and or.. 

1 el of ;,.:e:c categories is sub-divided into mechanical type, Equal-arm; 
Pe ilium; Steelyard, etc. Each scale is entered in the index on a 
singled!ine which includes only the briefest possible key recognition 
tec lures, g>rl the scale number, Fig 2. 

If f t is not possible to specify the purpose - which is often the case, 



• *i i — :.,wi o 
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* r-pc-c j wits U i * i **pUC%Offj2 ••e.'.-- * - - the .Ch U : c i i •?> £ii tA the 

c nte' 1 ; { ral Pus*sohe. 1 . - er, the 6 c ■ ' • -he 

for .-.CM'ir i nl, tut or-.c aeatLfied t .Vr*G.ze, ft I- L; c::ei -'er : 'd c >w 

Purp'i o. : r trci flic i ~ £i cered at Er e r; 

then tcnig forred 1' i.i-.t o,:.e. 

he .•-.’’'hoc- 1 c/e, p ' -er reflarro f 0 r cafalc^'i an to provide f-r? 

the eit?.v i*» hri - t j 1 , abd the vape crlf.id too?| 

• / - r i • e c 1 I fo 2 l 0 ’.*in : - 

!‘« Acope: of $t» rpoce, 

. Acndi: 1 y jeal e 11.*, Has. 

•",? ’•-**■ (ivQ'l|anir^ t l 4 iyxy . 

'|| 4 . ftoA&te tn t\»& f»gnl ‘ v 411 • 

7 . ^ — »• o • iu 1*1 •*< -r cf Il„ i_n o.<trt vlvcce . 

lu. 1 1 • ■ c h.r : ± •..it t * T " 0 • oci'.u!: i c 51 type, 

. 17 • ~ nc :■ i’ - - , co'-r ecti;:: 3 , replace' iftfl l t. 

All I (VrtiyiPUlj '-'t, Ij If ■ »rry »t* 3 ignt f v’ccrrl thinrr, if 

?ri:e c e roc etna chon iC carry tt cv 

- ->'i 1 ]' ; • ■ 1 . -■.*• ri ho 1 i" ?.>uil.uJLA£i ig hi_,; 3 . 1 *«T> A 2 . aa, do# 't 2 e j nt 

i:J, *•- fv jfV'f.i; Qr«« l‘et t s. iand yen will v*-. s»irt) 3 Ti = ec : ov; 

•vn, *11; r i 1 ip r ’-r, soli bow cinch • v. ok ti'Q y 2 uU yun. 

! oi >. •. ' > , . • - t 1. f id V. 1 L; ?> t'ce /—a: nr. --bioi. iau rSvioiifclJ- 

l 

II -1, 1 ;i-rr ► - 1 r\ r ' liir niir'i/ipi Mid ■ p/t j/.cb'J ijffiOl 1 jCficlec, 

r!.. .A .r... 1 ;• 0 ! . JOtx. 1'he n Lh * c "oiyiiny 

. : 1 I ,i; ' rV . • 1 -r It iC di f t a roe V Scales ranging free the 

- - . r ' • • • -or, sii chn-ori-e] '(.t. their 

* «l*>*Ullje*I *',*|»e* Ifc 41,-0 *'rnvi *'«5 ieiocMfetion abedjf thei;r cnars, dates 

r > 4 del re cf c-Etape rates etc.* Also, 
ovt ■ ■ , • til «fcr illustrated glossary of 

L»-liJ | 1 n . 

) j • 1 . S h,, ice 1 '.-ahly ,l qJ •« fir cealt i'.o.y. %ftth the dates in peneil, 
f ^ hi • of ae-e elrccvered. 

Pc r 1 g ( * . a c < Lo- ■! . u !• cLornic the sin pi e line 

r - r 1 , d' ■ the various ?*'.echanical 

fjp+% . Jr, pr ■' c *■ i .cp'i'.e be "IlGued for additions. 

* A ' , 1 2 « / free , lro*» <910 <> ^1 in Ch.icaro . 


SOME 'EAA'LA'CE I "Jew cal' wl .’ic :<:T ,.ave 'eveloped an instrurci.t 
for 1 ehiiny eh eep that operates on the principle ox 
tilt Wheatstone', 1 ridge . tfflL >’a i. ;h 2 :>.r platform is supported on four 
balloons fill 7 d with water, of the vai ret of the sheep on the platforrr 
pushes water into calibrated f|S§iBs coluncso They call it, regret telly, 
the 'Sheepstone bridge' 

from Electronics ileekly* 
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/^EDITOR’S COMMENT 
Don’t hang about! 

'Thf #«riveni cncej of uneir g a cranked hangar, 
i*i«t*&4 ai'rrJij or chains, was recognised 
ceriwrit^ .«-M* rvli A banter set out of 
■ q st 4 Um r oods plate was 
and i. r-. '► 1. Overhanging loads 

eo I i -:ct, -. •'coops tf&iiXd be 

(I'sruvEn 1 sou unhindered - which 

Vu 1 '..: Ih* whalt prir. fc of I fl it* dQ,oign c So, 
lie..' apnkA 'iti-cke sire that 

$D| .Lu ; i/'_i- 1. .ut t wap round, near 

t l> ||| ieiiit 1 ! aJ mil uciiu c: are it can 

lf|( l*o._ f a»n« £*u c ti hi . (It is to 
li illd ^KltlRA in Hey maker's 




Newsletters 


£. •; 1 s' ir. j nr urti it truouced, ISASC members were expected to tafca 

’ ' ' - t in Mil '»'■ i : c .w.Iw'.ner. Some very interesting material was 

J -' 5 ' ’ ' fxn, two mathematics of steelyard design to detailed 

1 ;r n nn'-raal scales in the member's collection. 


■v. /•: I -' . i , c a u!_\ awifor the old newsletters to be made 

- ' -- - • fts, -c :n edited selection will be published in 

uili hove Ute convenience of being able to file the 
f h' co;i xirren: format of the magazine. 

in" J t, r • ■ - i r reprintin^ is Denis Vorley's work on 
and it appears in this issue. 


fl COVER PICTURE 


vjbli flitter* poc>cet scale.-, msn^f&eturea for the Alaskan aplLct rush 
'which started is l8#0. Phe pwinljed tin box contains a "crass beam and 
pans with. Troy weighte. The w r aker is not known. 
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PAPER PRESENTED 
BY W.W.DONIGER 


SCALES OF THE GOLD RUSH 


When a few nuggets were picked from a stream in CulloSia, California over 
130 years ago, the news spread like wild fire l People flocked to the 
site from all over the world, driven by the desire for vast wealth, and 
before the rush was over, some half million people were involved in one 
of the world's most important migrations. 

We are holding our first International Symposium here, in San Francisco, 
where it all started. This city played an important role in gold rush 
history, not only for the famous miners and prospectors who passed through 
its port, but also in the sheer amount of precious metals extracted and 
shipped from California's shores. Most of the minerals uncovered by these 
early pioneers came from a long belt stretching for 120 miles along the 
west face of the Sierra Nevada range. 

In the fifty years following California's gold rush, more gold discoveries 
were made in other parts of the world. They occurred in such far-flung 
outposts as Australia in 1833, British Columbia in 1857 and Alaska in 1898 
In every part of the world where gold was discovered, miners faced similar 
problems, and they used the same basic equipment that the Californians had 
used. Every miner relied upon his pick and his sluice box to extract gold, 
but he relied equally upon his scales and weights to evaluate his hard- 
earned finds. 

These finds came in various forms and grades of fineness. Most commonly 
they were flakes, nuggets or particles extracted from crushed ore. Such 
nuggets or gold dust had to be used by miners and merchants for barter to 
carry on their necessary business, because money of any kind was 
extremely scarce in the gold fields. Gold dust was carried in a buckskin 
pouch, or "poke", and had to be poured out on to the merchant's scales 
to determine the amount which would pay for the purchases. The merchant 
usually had a triangular metal pan into which gold was poured. While 
pouring, he would blow the dirt and impurities away, as the gold, being 
much heavier, fell into the pan. 

These occasions were wide open to fraud, and the miner had to check 
carefully that the merchant did not blow his precious gold away with the 
impurities - such merchants swept up very carefully in their shops 
Other unscrupulous merchants placed false weights in their gold scales, 
or used concealed magnets to increase the amount of gold they received. 

On the other hand, miners could deceive merchants by including brass 
dust with their gold. 

Gold dust was taken at #16 to the ounce TroyJ so, if a dollar's worth of 
goods was wanted, everyone knew that you needed one pennyweight (equal 
to 80/) and six grains (20/). Balancing was a delicate business, because, 
not only were the grain weights very small, but minute quantities of 
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GOOD NEWS 

FOR 


NEW GOODS, 

protons, tools, 

CLOTHING, Ac. Ac. 

GREAT BARGAINS! 


JEST REEEIIED HI HIE ffi'RIBERS, 11 HIE LARGE TE\T 01 IRE HILL, 

A superior Lot of New, % aluablc and most DESIRABLE GOODS for Miners and for 
residents also. Among them arc the following: 

STABLE PROVISIONS AND STORES. 

Pork, Flour, Bread, Beef, llains, Mackerel, Sugar, Molasses, CofTee, Teas, Butter & 
Cheese, Pickles, Beans, Peas, Rice, Chocolate, Spices, Salt, Soap, Vinegar, Ac. 

EXTRA PROVISIONS AND STORES. 

Every variety of Preserved Meati and Vegetable* and Fruit., [more than eighty different kinds | Toagues and Sounds; Smoked Halibut; 
Dry Coil Fish; Eggs fresh and fine. Figs. Kuinn* Almonds and Nuts; China Presenas, China Bread and Cakes, Butter Craakers, Boston 
Crackers and many other .err denrahla and clitiirc bit* 

DESIRABLE (iOODS FOR COMFORT AND HEALTH. 

Patent Cot Bedstead., Mattress, * nnd Pillow a Blankets and Comforters Also, in Clothing— Overcoats, Jackets Miner, hravy Velvet 
Coala aad Pantaloons, Woolen Pants, (Jucrosey Freaks, Flannel Shirts and Drawer*, Sloekingi and Socks, Boots, Shoes; Rubber Waders, 
Coats, Bla.kets, &e. 

MINING TOOLS, Ac.; BUILDING MATERIALS, Ac. 

Cradles, Shovel. Spades. Hoes, Picks Alas, Hatchets, llnmmers, every variety of Workman's Tools, Nails, Screws, Brads, itc. 


SUPERIOR GOLD SCALES. 


Superior Medieine Chests, well assorted, together with the principal Imp 


MEDICINE CHESTS, Ac. 

at Medicines far Dysentery. Fever and Fever and Ayue, Scurvy, Ac. 


N.B.-Important Express Arrangement for Miners. 


The Subscribers will run an EXPRES8 to and from every Steamer, aarryiag aad returning Better* for the Poat OSae aad Espressos to 
the Slate* Alto, conveying “ OOLD Dl'ST" or Parrel* to and from the Mina* to tha Banking Houses, or the several Eipreases for the 

State*, insuring their aafety-The various NEWSPAPERS. from the Easters, Western and .Souther* states, will also be foud on sale 

st our stores, together with s large stock of BOOK'S aad PAMPHLETS eosataatly oa hand. 


Excelsior Tent, Mormon Island, 
January 1, 1850. 


iCTi r.LiroiOili PRL** 


WARREN & CO. 
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gold were valuable. A pinch of gold ,dust was worth about one dollar. In 
fact, a pinch often passed for a dollar m the absence of scales, which 
led to another trick by the unscrupulous trader. He would surreptitiously 
wet his fingers to make extra gold stick to them. 

The average clean dust from California was worth well over $18 per ounce 
Troy at the Philadelphia Mint. It was there that the gold was melted 
down and its impurities removed. Then it was made into gold bars, so 
that the assayer could assess its true value. Thus, at every stage the 
gold was weighed and re-weighed:- when it was found, when bartered, when 
received at the Mint, and when it was assayed - consequently, scales 
were needed in great numbers. 

In 1849, at the start of the Gold Rush, scales were scarce and in such 
greet demand that San Francisco's only jeweller, Mr.B.R.Buckalew, was 
hard pressed to provide an adequate supply. Gold scales ranged from 
large, finely-made jewelled balances shipped around Cape Horn, to small 
pocket scales imported from Europe* Significant numbers of these came 
from Germany, England and France. In addition to the scales imported by 
traders, many gold-seeking immigrants brought a set of scales with them 
on the long trek to California. Most of the weights that accompanied 
these scales were of the Troy system, in ounces, pennyweights and grains. 

Due to the shortage, just about every type of weighing device was used, 
as long as it was reasonably accurate and functional. If manufactured 
scales were not available, any make-shift device was used. The story 
goes that in some of the mining town express offices, gold had to be 
weighed on scales consisting of a piece of plank, balanced as nearly as 
possible on a central fulcrum. Discarded sardine tins were nailed to 
each end of the plank for use as scale pans , one to hold the gold dust 
and the other for the weights '. If weights were also in short supply, 
silver dollars were used instead, one dollar weighing about 17 penny¬ 
weights, (20dwt = loz Troy). Alternatively, many weights were home made, 
using various materials and shapes, whatever was convenient. 

Obviously, few r of these fascinating make-shift devices have been saved 
or collected, but an indication of the variety of professionally made 
scales used during the California and Alaskan gold rushes is shown in 
Figures 1 to 12, and in the Cover Picture. 


REFERENCES 

1. California History Nugget - "Making Money in Early California" by 
Theodore Solomons, December 1938, page 80. 

2. History of Banking in California, by Ira B.Cross 1927, page 121. 

Bill Doniger has a magnificent and varied collection, and has a large 
library of background literature. He has a special interest in Goldrush 
topics and collects artifacts of the period. He was the organiser of 
ISASC's first Symposium, and he compiled the catalogue for the 
accompanying auction. 
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KEY TO THE ILLUSTRATIONS. 


FIGS "la & 1b. A very fine example of gold rush scales used throughout 

California during the Goldrush. Leather was used to cover 
the rectangular box 7"x4"x1-g-", with the legend stamped in gold on the 
lid 'Miner's Companion'. The interior was lined with chamois leather. 

The hand-held balance has a 6 " brass beam with 2^r" brass pans on chains. 
There were eight brass weights from Idwt to 2oz Troy. 

FIG 2. Assay balance made by S.Keller, Salt Lake City, Utah, 

about 1870. These finely made and sensitive instruments 
were used extensively in the field for on-the-spot assay work. They 
survived the rugged conditions without loss of accuracy, and were known 
in the trade as'button balances' from the button-sized drop of gold 
used in the tests. The balance has knife edges and polished agate bearings 
and is quick and positive in action. It is provided with a rider bar and 
rider weight, skeleton hangers, arrestment gear and levelling screws. It 
is mounted on black plate glass inside a polished mahogany case with a 
counterpoised sliding door. Button balances were made in a variety of 
sizes,shapes and sensitivity, (see also Fig 12). 

FIGS 3a & 3b. This scale is typical of those used during the Goldrush, 
and it was made in various sizes and several different 
colours, green, orange, blue and red. The oval metal box has an eagle 
and wreath border on the lid. The hand held balance has a 5" brass beam 
and 2-y" diameter pans. Troy weights in the locker are marked in grains. 

FIG 4. Manufactured in America cl830, this scale served as a 

jeweller's balance as well as a gold scale. The brass 
beam, hangers and pans were set up on a mahogany box, and Troy weights 
are stored in the drawer below. The balance is raised for weighing by 
depressing the lever, and in one pan there is a flat brass disc marked 
"Counterpoise for scoop scale". The other pan holds a small brass scoop 
for the gold. Size 18 "x 9 "x 17 ". 

FIGS 3a & 3b. German and American in design, this scale was popular in 
California. Compare it with the smaller version shown in 
Figs 9a and 9b. The rectangular metal box has the legend imprinted in 
gold on the lid 'Miner's Improved Gold Scale - Manufactured Expressly 
for California'. A large flying eagle also adorns the lid. The box 
measures 7 "x 3 "x 1 - 2 -", and houses a brass beam with 3 " brass pans on chains. 

FIG 6. A scale of French origin which was made cl860, and fitted 

in a box 7"x3^"x1". The brass beam has brass pans and 
chains. There is a set of six nesting brass w r eights from -Joz to 4oz 
Troy, and fractional weights in the locker. This particular example was 
used in the Yukon gold rush. 

FIG 7- An Alaskan scale made about 1880, and possibly of French 

origin. Scales of this type had 'Alaska' painted on the 
lid, (see Front Cover). A set of brass Troy weights ranging from Idwt 
to 2oz, is stored in a wooden block secured in the metal box which 
measures 9"x4-^"x2" . 
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FI ! . ' ine in score :t, [ 

Ou 1 E • £,Uch -• were ;rc ; 

Ca— lorn L r Cir.r i . y I s ten si vely _ or 

precious aitlalsF aK<l many -tn^r & 3MBKJ sic- t. 3$0 ly' 1 lour iron bea» .er 
cox eec > of fi&g? isU derivation, with y4" diameter pans on silk cords. It 
is -'iupre’-t e«i ■ ? .* svi ool'UJnti, bd 'he coaplete set can fee Stored in the 

r-.er - j cM s? decorated with brass inlay in the 

-s'; Si -r' - narj j handles. The weights have the 

a + rr.'.c .iv- C*»3 > r ■-•: CUPC vvy/c rij] v.-r snafu reminiscent of a violin# 

brl: 'i •' • I'.'h ■ - Lr • i; i~ - lar in design to the cne shown in 

' ), f.i’t it J ■ 1 - ;; er and has a different eagie cn the 

lid. r w -'-it- - r . j \ t-* i \ ! i^r, t- 1 a 1 in shape. 

?i r - ‘1. Those ryri Vi (.’in’ nfifif c^’tohins' were used throughout the 

itH-d r iel»>5 fry r fif 'niiueee miners who brought them from 
- - t . I iti'ffC T! : .., i teelyards •oitk a slender ivory beam graduated 

tie**;. Both the par and weight are of brass, 
j'-« Lv nv 6U6uAAtd ' * -ilt- cords. There are three alternative sill 
• n.-p,./, 1,3, r nj| faUP UtM off of weight* The cases are typically 

1 -J i n , a;'i a may be made of bamboo or other woods. 

Q a v.i - i tri U|l Ettf ihispfnsing herbs and medicines in addition to 


Vfilfi ' 1e < C>. J*£i AiireriCBJa l.U' ion balance made by Henry Troemner & Co. 

h plii]-. - 1 ha, in the late 19th century. Balances like 

LttLS Mru *(i &£4Ajf offices, banks and other places where fine and 

sei 1 ?.. .-'wired. The bronze beam has a capacity of 500 

UJ • C\0 1~ • * i - he to y- grain with the full load. An iron 

col-tcii, oMijrpprla tln> WlaKce, and relieving gear lifts the knife edges 
alf litir bi'-:-t'iuy,5 WlSun the scale is not in use. The mahogany base has 
te**, and a level* 

1' i hi . portable button balance was used in the field for 

ace urate assay computations. The diminutive size can be 
■c ‘a, the tweezers* When the glass front is closed, the rider weight 
Oj© posifinned by using the brass lever above the beam. The beam is 
t" 1 - j. .1 he pans are only -f" in diameter. It was made by the Keller 
el:, " :• Man'i r a,-- taring Co. Salt Lake City, Utah. 




make YOUR contribution to Equilibrium - 
Articles, your views and comments, notes 
and queries, a photograph and description 
of an interesting scale in your collection, 
contemporary comments, old advertisements 
- in fact, anything which might interest 
your fellow collectors. All contributions 
will be gratefully received and considered 
for publication. 


158 






NOTES & QUERIES 


NQ 


29 . OERTLING OF LONDON 


luery from G.Thiirkow. 


Do you have any information about t)erfeJ.rng of LoSlfion, manufacturer of 
pharmaceutical balances ? 

REPLY from the Editor. 

Ludwig Oertling came to London y nd . fcartcd >ra>' L'&c tvriJfrg precision 
balances in cl846. Over the years, he. haJ various adlr tuc. es (I have 
recorded six), and he extended his Ct product® to include assay, 

bullion, diamond and sovereign balance . In the early UQth C. the firm 
became L.Oertling Ltd, and then in 1925 it woo, taken oyer by W.& T. 
Avery Ltd. 


NQ 30. UNUSUAL WEIGHT query from D.Smith. 


I picked up a weight some years ago and am hojUfrg; you can supply some 
information about it. As you can see, it is -a small bell shape 2 3/8 ins. 
diameter at the base and 2 3/4 ins. high to the hop of the handle. It 
weighs 11b l4oz 2-g-drams (about 854.7grarr.s) , and lias No.2 stamped into 
the top of the shoulder. It is made of brass and filled with lead, and 
underneath it is stamped with a 2, a 2 on a crown, a cross and various 
other imperfect marks. They are incuse, although in the illustration 
they appear to be embossed. 
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MQ 31* GUINEA SCALES query frum f[ .C'f ann ; er . 

I would like to establish ar. i ; ;rox:.i’at- in be Tor ny „ >.-t of ...winea 
dales. It was appar-- in Kong Lee tse .re a painted 

Chinese scene on the So t ar 01 oval tin bon; One of th» problems I 

toave is the lack of i iAfeature t j aid deterninstion of *jf j of eotte of 
g small English aim fc a "lets. Any help you can ive me would 

he r* :.g cm;', at cd . 

REPLY fro*. ihe Editor. 

■r e: ■ 1 r w - r ' ■ i i ’ L- middle of she IctL century, for 

- L ' enthusiasm for the Chinese style 

' ' ‘ . ri ■ ’re in lish products had such decorat- 

, 1c c * are rare. 

i /- • •<-*<• - rc .»ut. t In _i.fi; ffoney scales and weights in 

h’-'-'i-i, *.-<-• t •: be took Money Scales and Weights by Sheppard 

4 Mm J s i'"l I i • > '■•u 'V b Son, London, It is fantastically good 

g. 
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FIRST CIRCULATED IN 1977 


l ARABIC GLASS WEIGHTS 



BY D.G.VORLEY. 


Ac- *ruiur; to Arab tradition, it was during the reign of the Umayyad 
Caliph Aba al-Malik (65-a; A.H. = 687-711 A.D.) that the advice was 
given,and presumably acted upon, to issue weights of glass for the 
purpose of testing coins, the idea being that the glass would not be 
"susceptible to alteration either by augmentation or by diminution", 
in that any tampering would easily be detected. The clipping of coins 
has, of course, been a common practice from the earliest times, and 
coins therefor, were more frequently accepted by weight than by number. 

This belief, in the accounts of the Arab historians,that glass weights 
were an Umayyad invention,is incorrect as Byzantine glass weights are 
known to exist. It is also known from the pieces themselves,that early 
in the 8th century A.D. glass coin weights were being made in Egypt 
with the names of the governors who authorised them. 
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There were three main types of early Arabic glass coin weight - the 
dinar (with its half and third), the dirhem and the fals (plural falus). 
The legal weight of the dinar was 4.25 gram (the half 2.125g.and the 
third 1.42g.). The legal weight of the dirhem was 2.97 grams, but the 
fals denomination presents certain complexities. In the first place, 
there seems to have been no uniform standard of weight for the copper 
fals as it varied in size and weight. Although theoretically, there was 
a 48 to 1 relationship between the fals and the dirhem, in practice 
falus in different provinces and cities had different values and 
varying purchasing powers. An agreement was usually reached by weighing 
the falus and relating them to the known proportion of copper to the 
dirhem at any given time. For this purpose, numerous varieties of weight 
were employed as indicated by the figures 9, 14, 15* 20, 25 , 27 , 30 , 32 
and 33 kharroobehs (an equivalent of the carob seed). 

This suggestion is that of Lane-Poole 1 s, but Petrie suggests that the 
fals weights were used for testing the weight of gold and silver coins 
of foreign origin, which in early days doubtless circulated in Egypt in 
large quantities. A further suggestion by George C 0 Miles of the 
American Numismatic Society is that these fals weights were used in 
payments of dinar fractions smaller than halves and thirds. 

To manufacture the weights a button of molten glass was poured from a 
ladle or crucible on to a flat iron plate. An iron die was then pressed 
against the disc of hot glass to produce the inscription. The raised 
ring of glass around the edge of the weights is invariably uniform in 
size 0 However, the discs are sufficiently irregular in shape to show 
that they were cast in depressions in an iron plate. 

The remarkable uniformity in weight of the several types of coin weight 
is an indication of the skill of the 8 th century glass makers. In any 
repetitive process, such as ladling out a small amount of glass into 
which an inscribed iron stamp is pressed, it is possible to attain 
sufficient dexterity to pour almost identical amounts of glass for 
successive stampings. 

Glass weights were relatively cheap to make and could be prepared in 
large quantities, so it would be quite feasible to weigh the weights 
after manufacture and to reject those that differed from the standard. 
Such discarded pieces could easily be re-melted and reshaped. Beside 
these flat coin weights, there were also heavier disc and ring weights. 

The predominant colour of these glass weights was blue-green, varying 
from a pale gray-green in the half dinar coin weights, to a very deep 
green in the thick gobs of glass that formed the ring weights. Much of 
the colour range is due to the thickness of the weights, for the greater 
the depth of glass through which light must pass, the more light is 
absorbed and the darker in colour the glass appears. The pale blue - 
green colour predominates, but the occasional occurrence of other 
colours such as cobalt blue and amber among the early pieces invalidates 
any general conclusions. 
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pile 1 ue-gre - colour i Pi-art wt • - lec 

- °Pr v and ire. In the »b, tils? inter ;, pc .oi, ' , • lit ? 

of a Email amount of c ur. Cfl -alt aflti manganese were al for 

the different shades of tjlue. Weights tf II 76 to 1225 A.D. arid 2.8. ter 
were opaque and they occurred in many colours including whi\o, cream, 
yellow, amber, turquoise, deep claret and dark and light brown. 

High standards were maintained by official inspection, and Magrizi 
wrote an account of the system in his work of the fifteenth century, 

"but hir sourcec V.'ere earlier. In the following passage he described a 
practice which probably originated in Umayyad or Byzantine timesI- 
"There was for the control of weights and measures a place known as the 
Dar al-Ayar ■ r Tlurefe of Standards, in Cairo, in which all the scales 
and weight* were tested. Everything that was necessary was supplied, 

Such pper, iron, wood, glass and other equipment, while craftsmen, 

Slfpervt r& a' 1 the like could be hired. The Inspector of weights and 
Off*rutfeAi,: "T [ i neputy, went to the Bureau so that everything made 
bilfcr o hid yi tcStdo in his presence. If they were correct he certified 
if r.oi.,ya»i G? r eerec- them to be remade until they were correct." 

>5 were, in the arep.u, p a_ tterns for testing the accuracy of the 
: t*fi -ard: ; and w.irhts, ocales, and measures of capacity were not sold 
r .-, i,i,.. re except ir this Bureau. All merchants, when summoned by the 

. :t f weights and measures, came to the Bureau with their scales 
weights arm men ure for im ediate testing. If they were found 
■ i c ient they were taken from the owners and destroyed, and the owners 
ere required to buy others, which were accurate, and to pay for them." 


■TE: In the Mufeeum of the American Numismatic Society there are 95 

carob teeds presented by J.B.Nies at the time of his bequest of 
■ s weights. These presumably, were obtained in Egypt at the same 
tim- 0 that he purchased the glass weights, and their average weight is 
9.1 '^55 gr:-m. They, like the grain, are the unit of weight for Arabic 
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REVIEW 


WEIGHTS AND SCALES by Felice Mehlman. 

This three page article has 19 attractive Illustrations of scales for 
letters, shops, banks and people. It is a small but useful addition to 
scale literature, marred by a few inaccuracies. For example, three bank 
scales with tripod stands are, unfortunately, described as grocer's 
scales. Also the prices mentioned are higher than normal in London. 

'Weights and Scales' by Felice Mehlman, is in the monthly magazine 
Antique Collector, Sept.1979, from Magazine House, 72 Broadwick Street, 
London WIV 2BP. 


BRITISH VERIFICATION MARKS 


Supplement 


BY M.A.CRAWFORTH 


Since concluding the series of articles on British marks, more examples 
have come to light, sent in by members or seen by the author. They are 
shown in the following supplement. 

Below are some of the varied interpretations of the 'uniform' system 
introduced in 1 878 . It will be noticed that some districts had more 
than one design, and two examples are shown for district 6 (Birmingham) 
and for district 270 (West Bromwich). Other examples may be encountered 
from time to time. These variations may have been used to signify 
different years or different inspectors. 

It is hoped to publish further supplements in the future, so please 
check YOUR weights for marks, and send details to the author„ 
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SIMPLE WEIGHTS for COINS 


- k.A.CRAVJFOSTH. 


® O • 




It is customary for writers or 
English coin weights to refer to 
the plain brass discs or squares, 
stamped with the monetary value of 
the relevant coin, as "home-made 
weights", Fig.1. This term is, I 
believe, erroneous and misleading. 
Although they are not decorative, 
such weights were made with 
reasonable skill, and my tests (of 
56 weights) indicate that they 
were made as accurately as the die- 
stamped decorative weights now 
cherished by weight collectors, 

Fig.2. The weights were made simply, 
but not crudely, and required the 
use of number and letter punches 
which only the professional was 
likely to have available. I contend 
that they were made by weight and 
scale makers as an inexpensive, but 
thoroughly practical product. This 
is why some examples have a maker's 
name or a verification mark - their 
only embellishment, Fig. 3 . 


'ili r r’ In little doubt that 

O'-.'-ipt, ?ini-nrcd vitli lasting 
uc.*br»i 1 ?;" Wo.tie ta*vfr urc-ferred these 
" l- in 'veihita with i’.cur.c Marks, 

W'.li.t 1 bch tut; susceptible to 

v,eur - i >X3V£t'i A? coration on 

tu‘norr>!;i< eights. In fact, 
it *n‘.s for tbi* reason that Ro;;al 
WLtit of T*if i--i 1 = clfthgeui from 
finbtio.-'t! weights to ificure designs 
for Mliir na? sovereign and half 
r ,- - ~ n weights, in 10^3. It was 
■ tm icMj ;iie, during my tests, that FIG 3* 
slight wear on the embossed 

gave substantial errors. It seems probable, therefor, that the 
WAjpvity of weights in use, in the 18 th century, were these plain 
weights, and that decorative ones were the expensive, and less practical, 
luxury of the time. Of course, it is the attractive decorated ones which 
save been considered most worthwhile preserving by successive generations 
hnd collectors. 



Truly home-made weights are very different. They were usually made from 
any handy material, and I have seen examples made from off-cuts of sheet 
metal, wire, lumps of lead, washers, ball bearings, collar studs, lumps 
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of &£aliitg Wax and unwanted coins or profeooionally-made weights filed 
down to the value required, Fig.4. They have several factors in common; 
they are crudely finished, they are not matching in shape, they have the 
weight or value marked by scratching with a pointed implement or written 
in ink, some are not marked at all, and, in general, their accuracy is 
poor. 

It is tine that a proper distinction is made between these various types 
of weight, and that the simple, but professionally • >ade ones are given 
the recognition they deserve. I propose the use of the following terms:- 

Decorative weights; Plain weights; Home-made weights 0 



FIG 4. Home-made weights. 


KEY. 1. Sheet usw weights, 2 unmarked. 32gn.(-J guinea); 1?gn; one 
marked 1 Dt. with a series of incuse dots, 24gn. 

2. Tinplate weights, unmarked. 24gn.(1 dwt.); 23»3gn.(1 dwt.). 

3. Lead weights, 3 unmarked. 326.3gn; Tl4gn; 123gn.(sovereign was 
" 122.3 gn .); 120 gn. ( 5 dwt o ) stamped crudely "I. 

4. Sheet brass weights, 2 unmarked. l8.3gn; 17»3gn; 24,5gn. ("1 dwt.) 
marked "1 in ink. 

5* Coins filed down to make weights, one marked 2 DRAMS in ink on 
a paper label, " 120 . 3 gn; 83 » 3 gn. 

6 . Copper wire weights, 11*3gn.(Jrdwt.); 3gn; 3gn; Cut nail 3gn; A 
collar stud filed down to 6 lgn.(-§- sovereign); Sealing wax 48gn. 

7. Apothecary weights and a coin cut or filed to make different 
weights, 73gn.(3 dwt); 128.3gn.also marked XX (20 shillings = 
guinea of mid 17 th century; 48,3gn.(2dwt.); 24,3gn.(1dwt . ). 

8 . Printer's type used as weights 68 gn; 67»3gn; 6 lgn.(-g- sovereign 
- 62 gn.); 33 <> 3 gn .(2 dram = 34.6gn.); 24gn . ( 1 dwt . ) . 
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A ROMAN STEELYARD 


Dr. A. .ERAN 



Jhe 4* iic Ku$e*i»rlji lel-Aviv oflrr.s a beam of an unequal- 

• .n. >>1 •. ocJ:Lt - r r<ol/= apparently elcnging to it. The beam is 

i ‘ * *.■ r i 1 h patina and has three fulcri, but only the 

first i ■ extant. The fulcri are of the pin-and-ring 

«t* pit < 'ir./y held by two raised walls astride a short 
at. ! It' t' . i i ,' 1 '; • ace of the beam. 

Lnr, so that we do not know whether the shackle 
j'tifl oi it ,r it . tu-w-ver, from the form of the beam end it can be 
lfjrlt Lr > i jvj Load shackle was suspended from the beam: a 

rUr-r •p rr -'. f UTh.r * tfi* enabled either a yoke, or a ring with a 

.ro • It,to turn around the beam as required, when its 
••it -put i< , ; ■■hr- , cu from one hook to another. 

rnfe Kitj It ■.*. *l.e i of both arms of the team form a cone, both 
roluer ]rfifs Iu fropartion to the cross-section of the beam. The eyelet 
of i.n*- rucr^nrion. hnck is formed by bending back a rather long piece of 
Lte :Bnit. 

In .11 features u; tui load arm, including the form of the suspension 
, ic stateru it very similar to instruments of Roman origin : to 
t!:t stu Lera found at Delos, to the instrument of Theodor at the Museum 
jt Mail z, and the statera from Greece in the Antiquarium at Berlin - to 
cite only a few - all of which are, however, made of bronze and not of 
::m, - - . 


Tf j■: counterpoise (a brass shell filled with lead) has the form of a 
double cone, proportioned like a pear, topped by a small barrel-like 
intermediary and a substantial lug. Its sliding hook is missing. 

While the features of the load arm point to a late Roman or Byzantine 
period of origin, the counterpoise is not helpful in dating the balance. 
No specimen of a comparative form appears to have been published. The 
metrological measurements of the beam, on the other hand (taken in 
accordance with the suggestions of A.Mutz. Dr.Phil.h.c. Basel.), show 
a definite relation to the Roman system of length: the graduations on 
the beam extend very nearly to one pes, and the proportions of weight 
arm to load arm for the three fulcri are as follows (all in senunciae, 
i.e, 1/24 pes): 

I 26:8 II 29:5 III 32:2 * 
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It follows that the metrological overall length of the beam is one pes 
et quincunx. In spite of all these pointers in the direction of a Roman 
or Byzantine origin for this statera, there remain doubts whether the 
instrument might not be the product of some border sphere - either in 
time or in space. A full investigation of its weighing capacity and the 
graduations may lead to further conclusions. 


Dr. Abraham Eran was a collector of money scales and weights, but he 
now spends all his time researching ancient weights and balances in 
cooperation with archaeologists in Israel. He is not a member of ISASC 
but kindly gave permission for his article to be published. It first 
appeared in the Bulletin of the museum Haaretz, No. 11, Tel-Aviv, 1969# 


Weighing up the terms BY M.A.CRAWEOETH. 

As with scalemaking, weighing terminology originated long ago. It has 
evolved and changed through the centuries, and inevitably, developments 
were not always uniform within the industry itself. Different scale 
making firms, often geographically far apart, developed their own terms 
which are a mystery to outsiders. A good example to illustrate the point, 
concerns the two-legged component con'aining the main bearings and by 
which an equal-arm beam is suspended, this part has many names ; shears, 
cheeks, gallows, forks, fulcrum shackle, and so on. 

To complicate the matter further, there are international differences 
between the United States and the United Kingdom. However, both these 
countries have attempted standardisation, and the terms which appear in 
the following Glossary should be understood in any English speaking 
scale fraternity. The terms have been selected for their relevance to 
scale collectors and they include special names appropriate to letter 
and coin scales. Many obscure technical expressions have been omitted. 

REFERENCES 

Avery. W.& T. Ltd. 'Glossary of Terms used in the Scale Trade' 

Avery, Birmingham 1950. 

Anon. 'Terms and Definitions for the Weighing Industry' 

Scale Manufacturer's Assocn. Inc. Washington DC 1975. 

Crawforth.M.A.'Weighing Coins - English Folding Gold Balances of the 
1 8 th and 19th Centuries.' Cape Horn Trading Co. London 1979. 
Kisch.B. 'Scales and Weights' Newhaven Conn. 1965 . 

Metcalfe.T.J.’Weighing Machines' Griffin & Co. London 1969 . 

Owen.G.A. 'A Treatise on Weighing Machines .’ Griffin & Co. London 192.2. 
Sheppard.T. & J.F.Musham. 'Money Scales and Weights' 

Spink & Son, London 1923 reprinted 1975* 

Wade.H.T. 'Scales and Weighing’ Ronald Press Co. New York 1924. 


169 


GLOSSARY OF TERMS 

for Weighing Apparatus COMPILED BY M.A.CRAWFORTH 


ACCELERATING BEAM - a scale beam which, when moved from the horizontal 

position, continues to move with accelerated velocity to its 
position of maximum tilt, where it remains until unloaded. 
Scales with this type of beam were used for rapid weighing 
where precision was of secondary importance, as for example 
in weighing coal. Also called an UNSTABLE WEIGHBEAM (USA). 
See also VIBRATING BEAM. 


ACCURACY - the e^ree of agreement between the measured weight and 
the true weight (USA). 

ADJUSTING HOLE - a hole in the underside of a weight into which a lead 

plug* vas fitted for adjustment to the standard. Also called 
an ADJUSTMENT CAVITY (USA). 

ADJ-'TTMEl: r CAVITY - see ADJUSTING HOLE. 


'A' 


FRAMES - the metal frames supporting the 
scales, or similar instruments, 


beam of Roberval* 
Fig 1. 


letter 




ANTI-FRICTION PLATES 
| AGATES 1 

o a n i! 

vzv 

KNIFE EDGE 


AGATE BOX EXPLODED VIEW 


A.G. - Abgezogen Gewichte (German) = adjusted weight. See also R.A. 

AGATE BEARING - a bearing* made from hard igneous rock and used for the 
pivots* of good quality small scales and precision balances* 
where resistance to corrosion was particularly important Fig 2. 

AGATE BOX - the housing for an agate bearing*, typically seen on English 
shop scales, Fig 2. See also SHARKEY END. 

ANALYTICAL BALANCE - a sensitive scale used for the analysis of materials 
in a laboratory. See also PRECISION BALANCE. 


* An explanation of the term marked * appears in the Glossary. 
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A! 1-FRICTION PLA'IE - : mail jlate Dx hard metal at the end of a bearing* 
which resiste tile cidtJW&ys motion of the knife edge*, Fig 2. 
Colloquiai.lv Ofi&le'l "FRICTIONS" in England. Also called a 
THRUST PLATE, £lD PLATE or END FRICTIONS (USA). 

APPROVAL SEAL - see VERIFICATION MARK. 

ARM - the distance betwee‘ the main fulcrum* and a beam end pivot*. 

Fig 3. See also EQUAL ARP J EAM, rpJBQNAL ARM 

ARRESTMENT GEAR - a mechanism which prevent^ mov.epjent of scale pans when 
they are not in u3e. It In coArionly seen ot: precision 
balances* in the foriB of Sfca11 . >etal pads which rise up from 
the baseboard below eacl pan, , r? 4^ See aU&'o RELIEVING GEAR. 

ARROW SCALE - a scale used in Enjrlanf ' f or wo I * ‘til eg the arrows for an 

archery contest* receptacle for the arrow was a slender 

channel suspended by fo r •" t ord;.:, . i.- 3 . 




ASSAY BALANCE - a sensitive scale used in the ahelyiis of -old, silver 
etc. to determine th- : r parity or degree of alloying* Also 
called in old document^ an ESSAY BALANCE. See also PRECISION 
BALANCE. 

AUTOMATIC SCALE - a scale for i^iduirtri®! weighing which loads, weighs and 
discharges automatically* See also FOLDING GOLD BALANCE. 

BALANCE - (1) the name for a weighing instrument, said to be derived 
from bi-lanx, the Latin for two pans. See also SCALE. 

- (2) a state of equilibrium. 

BALANCE BALL - (1) a weight used to adjust the balance of a beam before 
weighing, often in the form of a knurled nut on a threaded 
rod at the end of the beam, Fig 7a. 

- (2) a hollow metal ball suspended from the end of an equal 
arm beam, or a steelyard. Lead shot is placed in the ball by 
scale adjusters for the adjustment of the balance, Fig 7h• 

BALANCE BOX - a metal box fitted to a scale beam, or other moving part, 
and used to contain lead shot for adjustment of the balance. 
Also called a LOADING BOX (USA). 


171 



























BAUD - a inetal belt used to transfer motion between parts of a 

weighing mechanism, usually connecting the beam to the 
indicator*. Also called a RIBBON or TAPE (USA). 


i'.fUVM 


BEAM END 


a bar, or lever, suspended from a fulcrum* and carrying load 
pans, weight pans, hooks etc. Also called a SCALEBEAM or 
WEIGHBEAM (USA). 

the fitting at the ends of a scale beam from which loads or 
weights are suspended. Various designs are shown in Fig 6. 


1 Cord pivot end.* 

2 Trumpet end* 
or Lotus end. 

3 Ring-and-hole end.* 

4 Hook end.* 

5 Renaissance trumpet end. 

6 Nuremberg end. 

7 Swan neck end.* 

8 German swan neck end. 

9 German rivetted 
swan neck end. 

10 Nuremberg swan neck end. 

11 Double hole end.* 

12 French double hole end. 


13 Open double hole end. 

14 Horned hole end. 

15 Open box end. 

16 Boxed swan neck end. 

17 Box end.* 

18 Antwerp box end. 

19 Swan box end. 

20 Spanish box end. 

21 Cusp box end. 

22 Berlin box end. 

23 Dutch end.* 

24 Sharkey end.* 

25 Stirrup end. 

26 Inverted swan neck end.* 

27 Shackle end.* 


BEAM SCALE - In England, an equal arm beam with hanging pans. 
In America, a steelyard. 


* The only known example is in the Avery Historical Museum. 
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20 . 








27 . 


FIG 6. 


BEAM ENDS 
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— BALANCE 
BALL 

BOD LINKS 



( ■ : ■ ar: ■■■ Oifi which a knife edge or pin pivot 

t.o i £ :-6.11 i of4' c -t: s concave or vee surface made from 
. • : .<•••'-. efcCfcl » agate*, Fig 2, or it is in the form of a 
s»k*el .:urh* lie 1. Some bearings may be simply a plain 
t iN* , U0.eS on pendulum balances with pin pivots. 

sCALt - CO»n;TEP SCALE. 

-UA n SCALE - a scale constructed on the principle patented by 

Joseph Granger in 1847. The load and weight plates are 
supported above the beam, by a series of parallel linkages 
tieg-kerned to eliminate side forces on the knife edges (a 
liisypi vantage of the Roberval* system), Fig 8. 

■ ILATERAL PENDULUM SCALE - see PENDULUM SCALE. 


WEIGHT PLATE 


GOODS PLATE 



* An explanation of the term marked * appears in the Glossary. 
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FIG 9. BISMARS 


SADDLE 


LETTER CLIP 


cISMAR 

- an U*equal ^rrr. 1 e n U or nrhicl the n e ’ ght u • re 

fixed positions. Bquili uriun !•: achieved bj moving * ne 
fulcrru: which is often ir the fori of a lot : of >ord, Ft 

The divisions;* become plooer together as the graduations* 
progress from light to haiivy value*, thus rendering the 
instrument inaccurate for heavier lo^ds. Some modern bismars 
have, instead of a cord, a saddle* which slides along the 
beam, Fig 9* 

BLADE 

- that part of a .< dclyard beam which normally carries the 
graduations; the long arm between the fulcrum* and the nose'* 

Fig 3* 


BORDA WEIGHING - see SUBSTITUTION WEIGHIN' 


BOSS 

- the enlarged part of the beam through which a unlf! edgge 
is fixed, Fi. 3» 


BOX END - a beam end on which t 1 Inn if edges are ere', osed in a box- 
like housing in order to prelect the pivots from dt.{?t and 
damage, Fig 6. 

^RAIDED CORD - a cord having a plaited sheath ov r a ceitrSl pore of 
strands, usual.'. 7 modi- of iilm . It was used oh 5**jfl hand 
held scaled for teigHing* coini, medicines etc. See also 
TWISTED CORD. 

BREVITE - patented (French). 


BUSH 

- a hard metal earing set into uoft metal to reduce wear, 
e.g. a hardened steel bush, or ring,is set into brass 
shears*, Fig 1. 

BUTTON 

PIVOT - see CONE PIVOT. 

BUTTON 

BALANCE - an assay balance so called because of the tiny button 
shaped blobs of gold etc 0 which were required for analysis. 


* An explanation of the term marked * appears in the Glossary. 
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CONTEMPORARY COMMENT 


"Most of the storekeepers are purchasers of gold either for cas:. or - axeiiange- for 
goods, and many are the tricks from which unsuspecting diggers suffer. One great an 
outrageous trick is to weigh the parcels separately, or divide the wfe-ole, on the 
excuse chat the weight would be too much for the scales; and then, an adding up she 
grains and pennyweights, the sellers often lose at least half an ounce. On one 
occasion, out of seven pounds weight, a party once lost an ounce and three quarters 
in this manner. There is also the old method of false beams - one in favour of the 
purchaser - and here, -unless the seller weighs in both pans, he loses considerably. 
Another mode of cheating is to have glass pans resting on a piece of green baize; 
under -his baize, and beneath the pan which holds the weights, is a wetted sponge 
which causes that pan to adhere to the baize, and consequently it requires more gol 
to make it l|vel; this, coupled with false reckoning, is ruinous to the digger. In 
town the buyers hav» a system of robbing a great deal from sellers before they 
purchase ie gi id 'ust (f^r in those instances it must be dust); it is thrown into 
a sin- pan with ciig.rr.ly raase.1 sides, which are well rubbed over with grease, and 
unU-.r the plea if careful exanination, the purchaser shakes and rubs the dust, and 
a ■ ^-.derab. : ^uartit-, adheres to ^he sides. A commoner practice still is for 
exa-.i'ers Sf gold d'ist to cuitivare long finger-nails, and in drawing the fingers 
aJrftuir ir, <at|t*-r «-*m- Jap." 



From 'The Goldfields Illustrated', Lansdcwne Press, Melbourne, 19"2. 
(Sent in by Vernon Denford). 
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FA PS?: PRSSSWTED 

j, . . b 


PAPERGOODS 

A necessary part of a scale collection 


A,c 7 c ol* ? c t-.or rto 7 i > c nr t i o c ■- 

scrips 0 K sm fcT!jid 
i'ioul 7 , 1 : 1 liOct fi In i'l 

ItsjiPl;; cov^r.'kg t>i* ' • * n. * of |V 

to W*« ort “i i j?-, jh , 1 i - ' • 

■ --ri' 1, i r-3 ?»; t t r * , r cel. c , 



FIG 1 . 



ro*tc i-cG *■ * 'j <»ld 


lbi r~ » of sjsjfci na'.'h; 

r fere' , oUr . I ,1 c t, H 

* , i- - ' ' I. ' tee 

Lt}» t ■•T r t1 t'J i liM.;' oteer 

■1 ' ’ ' • ec Q r, ..,•••■■ . 

7 - ‘ - - - ■ : c A yt -. c , L.! 1 11 o ■' - 

a .1 a c - 1 jo . • v • eee 

Jtidrcfc- r ? -.acre that w.e .author Kaa 
e :• ..aracl^r of 

e , »V* mcbed t coter, 

-Ill i.e c-a.-y for fuu to 

tir.fi'. - ; • ’ i e • e • . 

r, t k. - f ; 

or.ni : ,e |, 1 : ! ye j rill ilnd 

tn.i; -os?, of ?n, L'onfr ';?»■ 

T* >■ , C f' ’ f J ifr 

)UIo >.• af 1 y o Xo '.age at 1 0 i vo .cl? t o 

■ r ,1 . il 111 ra •! J 

. ’Oil >- U t o f f-Olc 0 •Lstlc* 

Swn ifl iTi.'.t, ;oti’Ot l neve 

le 1 r ,... . 

• < C Si ) »V : i 

liciGa wLu L C|i incloa- _tl you.r • 

fitftSZ,'*. (j*C» icISli 


•' cases you fill r x counter eoo . v til a c? ; n.ur, or less, •• s ■ 
-'fee end weights, so consider . ii ■ ■ lit o toe ojjj, rather tie 

' . When doi •' a th‘e, Ik -ure lo cos,, tt e tilde page to keep with 
ortion you have extracted, -ivle/ jn a reap/' reference to the 
- of the material. Mike cure that ,/oe ,l.;o have the date of 
fu ©1 ir.:-: tion . 


<J torj.ly accociat id with books are article:; appearing in popular 

’oslncs or lei « ft trifle journal? . You often find that a photocopy is 
nil./ available rne/fjjtod of acquiring this information , Again, be sure 
■vA yoe make a go go reference to the source, in case you want to refer 
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, it? '• • . the infer set ion c ' er 

- . 

, ?«'t f ■ ■ er'ifll, 9&d :orr; ateiy, c *e cjE 

, : 9C*U cac 7 J hr nic r iseaud tj she various stale 

|n.ilA64^ui'«r4 InieniiHoM t«c fee *_xvrncsed iroir these catalogue* '• ••iich 
; L <r? jf z* . 3 , :ceificrtioa 3 , their purpose s..e hie 

J. ‘1 ,-c. Also, -••• : v,v ,n I'r^raning of scales available at * * 

: *.»'i I i.. Tie! t ■ ir i i. e , thus a: list ir.'.- yet. 0 ci iderably in dating 

nr ;• coil ( i 1 . Fortunately, I3ASC is planning the 

f| r> j of oarly oa c dtiich fijrofjltf be of enormous heljr«nvf 

• • :• ' O 1\ 

3ft«ofcci ti?ir • • er.# sxi*-- «? at ale cues are the various handouts 

-i» i t' r* ' :sri- 1 f . :shed by the scale corparies. 

lU« 6« iters ii'*- sot terryy m Jif;ic;l* to- 'ferjuir-e as the se-nle 

, -r , : f ,<i a j , ch orro’rer in their utility a. j 

. 3_ . 1 its: a • ro ha a a i’ FI ;s 1 , n , y, o, ' a..d the Cover. 

.' a t o. ffr • :Frey ;o aft hr eir content, they are very 

OF : , uh , y r ' 'or i'j n :1'1 be to find one which applies 
■lie 1- r Cale ia e r coJ ■ 1 ' on. It is possible to find this 

oterh ] t c ae -rd cr - .• -r hov. ~, and normally they are not 

■ailXjf rit’Tf * 

it _ ■ oet ere III • -a. 1 if lie :1s leeas to acquire is an indenture 

■_-r to uei htfi anil -3;.. ire 3 . An indenture was a document, usually 

a, t c pur 5 e of hicli ars to aces pray and legalise a 
transaction, xhere we re always two or more parts, and at the point where 


180 

















^ SaCfiO £?fja.CCtom« Greeting, 
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decoration 

OF THE 


IMPERIAL* OI^DE^ 



CONFERRED UPON THE 

iHveHjor of tHe 

FAIRBANKS’SCALES 


FIG 5. 


vifif 







STANDARD *■ 

SCALES jl 


MADE WITH THE LATEST & M0ST 
VALUABLE IMPROVEMENTS 


. FAIRBANKS&C? 


S T JOflKSBURY,VT 


E STA BUSHED 1 


pRiNci paL Wap eP|oUses 


FAIRBANKS & CO . 


FAIRBANKS, BROWN & CO 
FAIRBANKS & EWING 
FAIRBANKS, MORSE A CO 


FAIRBANKS & CO. 
FAIRBANKS & HUTCHINSON. 


_ York 

Baltimore, Md 
New Oileans 
Buffalo NY 
Albany. NY. 
Montreal 
London bn* 
Boston Mass 
PhiUdelp/i 


- ILL 


Chic., . ... 
Cincinnati 0 
Cleveland 0 
I'ittsh . Pa 

Louis. • lie Ky 
St Loir s Mn 
San FI iv sco Cll 


FIG 6. 
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t.Jio parts of ' he aocumeCfc went c-ri•-inail:/ attocLft^ y&'* willjte## & 

ift- '-ed ed . This irr*.(jiflv.4 cutting. wac dong Lis order tc authenticate 
§•'■ original nnl i v of the two parts, whenever ,the^ were compared at 
. o ■> 1 6 later date» 



I * .ire iso isgd tJbe DeGrave scale company and which 
.. ill .Vonth Ri.inr of Yorkshire accompanying a set of new 
991416 1 ft '\%rt -i. It*!* indenture remained with the Standards 

■ jed ifl i r-e . Xfee reverse side of the indenture was 
'u-jUl B cer', MgjutfciiBflg of the measures. 

<u ct r r 10 ‘it,; iocu*e«t i? % warrant appointing a Weights and 

Le 4 t?S " Ui 1..- of Durham, Fig 3- Fou will note that 
•, I: 3 fhvaag ts&, via* 4 tinsmith by trade. When acquired, the 
firV4L'T y-’j -• | "itl v se appointment information and date 

i* oatPio.*? of 4 ‘he Lox, and one presumes that the 

. . 

,9 (}U 0 rh;ijil receipt .issued to the purchaser of a 
j s K.n - 8 olJ in 17 ,-, 3? Fig 7* This type of paper 
• 1 i fe very irabJglL It was purchased with a 

CC.'< \ •* r.y Read, ;uiu one nub i rally assumes that the scale was the 

rr he receipt - at least, it has the listed features. 

-■1. , _ v ' re i. included anS this is very exciting in that it 

'hi v ■ price for coin scales of that era. 

are postcards depicting scales, which are fairly easy to 
c.'illerel . Ms initial contact with dealers at postcard shows has shown 
hey h: . vet rto i lit of this as a category to segregate. Several 
..w-..ers, once reaiUiieJT4 k my interest, have been able to find suitable 
? serial when st'.ey «* ■ i:.ed their stock. Remember, the scales depicted 
■ay not actual!;; exist x the exact form shown, as some of the cards 
are greetings and others joke cards, Fig 9. However, you can be 
certain that scales existed almost of the design shown. 
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In this discussion, I have made 
no attempt to include all the 
types of paperwork available. 

You will find,in your own 
research, that other types can 
be found, and that is the fun 
of it. Each individual paper 
that you add to your collection 
is just as important as the 
acquisition of a new scale or a 
new weight - in fact, far more 
so. It is possible that you are 
the first in our Society to 
acquire the information and you 
immediately have the obligation 
to share the information with 
ISASC. And just think how easy 
it is to photocopy the material 
and how hard it would be to copy 
a new scale t 


Norman Sturgess started as a 
keen and knowledgeable collector 
of coins, but when he discovered 
Aoney scales he rapidly changed 
his allegiance. He has a very 
select and specialised collection 
of English coin balances, about 
which his knowledge is deep and 
enthusiastic. His comprehensive 
library covers scales, weights 
and measures. 





TIG 


EIG 1C, 


A Section of CONTI'S OLD WORLD PHARMACY 
With Original 17th Century Walnut Woodwork and Furnishings 
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PAP! ' LOO - ' rL.O • :• F 

S JAL-■ AITi . ’ , ■ ' ' , a .-lIFTOKI AL GVTLIwP . 

Cruse K-iech^ '-.1 - 7- ive - ; • Press, LEA. 0 ' ■ In ai. ; . 

T f . re »] !■ should bu : , t 

1; ■ ■ ' : •••!*»• -idn)', css. act v.- the fsunuatioh of a 

- ■ . . ' e cures or e 1 r 

' , jo- s ' • s' or;, 

W- v/o_ i" 'i ti^, :.A SL'COiir L ri the - •_ riuQjiu as of 1. b "■<_< uric e• item, 
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.u 7 ‘ -r~ • A •••,-. , _• ::s._„s or 

* - - - , , - : ■ - :s on 

• • * A*'.* . !<-••- r ' v- " L i u iu-c tw® jfarts, the fir^t w;.rJ. 

- - - , Ann -u-,-:uOd on col/: >*i_thi"<. 

A X‘T: ■ tv hC! 1 Jo JAU aiLA,JURIS . 

1 ■ . .- :: Pr-ss, AjA. £ Is.5 !l .ss:s. 

Li v.c t 1 u torus of E. % _ "7 7: 

' A..- ' L ' : >. ' 'tu fcPfitdrv. Cram ed with infcrnation 

I'ut |r #09 •# rc re r» collector* 

o TfA ’i.K. I :uL KTROIO 1. 

j. . ■ • - ■ • U hr , >A. 1 : -reurmted IshO, # 1§.Ai. 

id,. os k"%X •••til: 9ii **t3 *«r nnn v cirh cs.yTt.fe predates Kisch's 
-, v-'J ter period. When At gets into 

- ••> *t>*4 ft«»f »*•■• |'| : - J i t -J • trial in Sij.gliah. An eJi.Wfttl boo 

■ - . j it. fl o 11 1 . 

Art] - A • -!AA •; i'n TA AL"T' KOL ! . 

. . J, . , Cole t i , ler:: any I960. Out of print. 

-tor, printed in German. Unfortunately 
'■ ' 1 T iw ’ t l-0rtd : t , Liu' .‘sai'Stl.v ijtJrchrsci it f. r two reasons, firs 
biMUif) u lit iOfiiu- •-•-•-• fi: of Risen, si*£ second, re cause it haa * 

-u - ' srly Gerr a. soi j-hts ar.d scales and I at 

Lp', . 

flAu'EL ULC POIDC Mui' lAihC*. 

A .iieudomte. Paris, Franc <* Is ' 7 . Out of print. 

And this one is in French, hut again, it is the only book concentrated 
on money weights. Even iJUvou don’t read French, there are many 
excellent plates showing nearly 500 money weights. Recommended. 
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Development; Oi PME CHEMICAL BALANCE. 

John T. Stock. HM3C, London. Out of print. 

An excellui' paperback book covering precision fra 

the collection of the Science Museum, London, On E ;e", 1 a 

very useful reference book; recocuceded. 

OLD EHGLISH BRONZE WOOL WEIGHTS. 

Maj . 'Herbert C .Dent* H.W*Bunt, Or ford 1uyfirt , "Heed 11B'" . OOP. 

A rare but necessary book if you Laye any i«nteriei; %r. 5h| '-vtremsly 
narrow subject of English wool w» ii"'v . A limits <j i f i cn of only 2>QQ 
copies, it has 32 pares of text an 1 atoj the rr ! -. Very 

rare (if you need this information I will te ;lf. tr it for you) . 

THE STRIFE OE SCALES IN THE CITY QE LOLLGJ. . 

■J .A .Kingdom. Rixon ana An old, Louaon. 1 1 1. C l t . 

An attempt to explain now the Kind’s Wei H- l ICUH dtfiiji. the 

City of London, came in to t&# ci.arge of u >»“ Wore' ipfiil iN.uip.in,, 1 
Grocers. It covers the period 1 6 to lyUO. Rather tort, pa us, 

but quaint and intere^tinr. Covers the withdrawal n| the bi , ar frort 
legal use. 

WEIGHING AND MEASURING. 

H.W.Chisholm. Macmillan u Co. London, lo/p. Out of print* 

Most of the book covers a hi£~ory of sturdaru., from ancient clfliu,-; ta 
the date of the book. The 1 assrt ohaj^tiPr He basically inr t r*ic ■* io,r In tbo 
methods and applications of v,eighin-v. It is a .<*ok t$fr', jpry i.v ,uy library 
and I recommend it. 

THE STORY OF STANDARDS. 

John Perry. Funk & Wagnal-o, USA 1 *'it • Out of prifit. 

This is the story of what 3tandare ire, . oc U t / ■ , - a l ■ l U a, 

and how they have changed our Uvea . An • xu i -nt • oak ir. * /»fi it -tic"r 
to its subject and provi«ie& background • e r -a ■ i -a 1 to the c oil on +o**r . It 
largely covers American slandaro: , b&fc since u,:t r ci>Azb weigll s and 
scales are English or Bunopean, it ir all .nore freer tint to ,/our 

collection. 

SALTER, THE STORY OF A FAMILY FIRM. 

Mary Bache. Geo. Salter &- Co. Ltd. West liromwich, Jftagland, 1 WaC OOP. 

All of you who have spring balances in your coffiiection must have 
examples of Salter manufacture. This book, written by a member of the 
family for the 200th anniversary of the firm, is a f must’ for collectors, 
including as it does, many helpful dates. 

THE CONSTRUCTION OF THE BALANCE. 

E.Brauer. Incorporated Society of Inspectors of Weights and Measures, 
London. Translation by N.C.Walters, 1909. Out of print. 
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"'The Cofirrruc ti on of tfc»e Ida aos<3 according td u!:dorivir 5 

fcif'i 1 ord its special , ar ■. * r 

•'r -_ru , 35 also for tech Seal 

foie." - ere ny Illustrated with dltWinp& and i? 

any *c ■ 1 s li t? ?j. It is especially Helpful 

'ai es, an editions l880,l ! > 1^19Cc. 

t-A^L*. ARA'-ll '.LA 2® WRiailTA AHT> J1AMPS. 

]iM. . -TtfiB, I'l 0 L 01 * a supplement 19.5 1 * 

CCK9RX*' 10 ? r, :r* asascc hetrolooy i. 

' , i . * , i J 1 . 

n »"-- sor.vr 1 ri,»r '< irj '> t^c anti Monographs,; ilos gtgLl, "*i 1 ■, hi .rj 

si- Arerican ituruismatic Society. All deal 
'’r r *' • ' • 1 <'• C • *?»•<. sit: *r i rive excel^pfit coverage of the subject. 

1 t2V£AL ' V»jA T ’ 

f. •. i-L > . L- no. . . i . * . 0*' of nr Ini* 

| t.iV fc^L’hr :| < hr T"iriod_is th# fc the full yi s 11*»;.f the book 
s f the content; "The Jnivcrsal Cambist 
?4ll IffHUiSIWj •vov^) fill *r.d accurate srfatise on the 
j' "L**i '"-"’At , u'' lie?, sure, 1 , of all trading nations and 

1 i * heir names, public funds, and paper 
Oa syy tir M*l I accessed in XiWPeries this was tiro 

-ini, and after a 5 year wait I 
ttteok highly. 

• 1 tAS '■ • , '• v A 1 1 IXMES or ALL -JATIOITS. 

. . »fli -■ <fM3.e, L-i'i.jn. 185 3% Out of print. 

A. •' ' 1 ' .. ra.- ■.-.•j.'Ute; and monies of the world, of 

’ - , tills so k would be acceptable 

- ! '• u , - * * 1- "• t a,. cui riel . Covers the period ^0 year, 

rUB ED.OHOtW^T JfiJjfc. TO WfiifiHXs Ah? MEASURE.! . 

: h. V j. 1 • • . L : - . ICry century. Out pi print. 

t it -.-a • ;r- f . p inrisv with she Car.oi.~t 

- k. 1 EAS PES . A Hiutory fjcor Antiquity to she 17th C. 

‘ .Z ■ V . i r rcity of Wisconsin Press, USA. 1977* Ir. print. 

f s-u of Tnrpko ’ 1 lictionary. It includes about ICO 
1 me of British Weights and Measures, and it is 

vi mu of a 2Cth ce! tury author on the subject. 

A- - ' 1 "eral very useful listings, including a very extensive 

bi!_<1 io**rc rlyv. Rr cpfflr:euded. 
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FRENCH WEICRTS AND MEASURES BEFORE TH3 REVOLUTION. 

Ronald E.Zupko. Indiana University Press, USA. 1978* In print. 

More of Mr. Zupko's careful research into weights -sad M&essures| Thii 
book could more directly be titled a Dictionary of French Weights -#.nS 
Measures. Recommended. 

A TREATISE OF WEIGHTS METS AND MEASURES OF SCOTLAND. 

Alexander Hunter. l624. Reprinted Walter J. Johnson Ir.c , «'.'t •• 1^74. 

A curiosity, but a chance to own a reprint of Ran e^rly boo if of a Fiuch*7 
lower price than the original. Recommended. 

REPORT OF THE SECRETARY OF TIE TREASURY ON iHE CO? C RUCTION IUD 
DISTRIBUTION OF WEIGHTS AND MEASURES. 

Anon. A .0 .P. Nicholson , Printer. 1 $57 • 0U<t pririj. 

An official Executive Document (No. c 7), c-ojuiveruing the preparar Cor and 
distribution of standards of weights and balances to various Ajt#riTSMJN 
States and Custom Houses. Recommended. 

PROCEEDINGS OF THE AMERICAN METROLOGICAL SOCIETY . 

Published by the Society in 1 88 C. Out of print. 

Pamphlets covering the minutes and reports from 1873 to 1-8 ' , i *iUnd a 
a book. Subjects relating to Standards, interesting and useful. 


Books printed since Norman Sturgesb wrote his art$c£p|t : - Edi” or. 

DIE WAAGE DES CHEMIKERS. 

Hans R.Jenemann. Dechema, Thco '■ or-He u ,,-A_lee "3, D-t Praui&fttrt, 

West Germany. 1979* DM TO. In print* 

A beautifully produced 83 pd£e parorluc , Isv'.'lR ' 1 j v,r I . h t 
pictures tracing the history of prcci-h o r } blame . Az ■ ri<w t 4.\ r'u 
by a specialist in the field (fin c. 3 1 r 0 1 ' ISA-SC)# &v 4 V. if you ' • 

read German, it is well worth zrrn s g Tar * •. s r-Ls fc«ir#s. I'stOnii s*.* . 

WEIGHING COINS - ENGLISH FOLDING COLD TALA. R'E£i ,0? THE 1# Ui AND 39th C. 
Michael A.Crawforth. Cape Horn Tradir. r Co. 13 Now Row, Cofbnt Garden, 
London. 1979- £15- In print. 

A comprehensive survey of the cprir , '.to-p uition -ruin- a and sovereign 
balances, with maker's dates and ellarts for bhte idlh t if ication b;£ 
maker's work. Many good illustrations includlitf rare examples. (See 
Review on page 135)• 

VETERAN SCALES AND BALANCES. 

Brian Jewell. Midas Books, Speldhurst, Kent, England. £3.SO 1 * In print. 

Good text covering the historical development of scales. Many pictures. 
Some glaring errors. Good value for money. (See Review on page 139). 
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eXTKACr PfcOK A LETTER Of 



A FEW OF OUR SCALES 


•'A E.A. COLKER 


A 19th century coin scale originating in East India. Appears to have 
been hand carved from a hardwood and measures 3 3 A inches long, 9 to 
11/16ths inches wide, and 5 to 7/16ths inches thick when in 
completely closed position. There are two members almost identical in 
shape and dimensions except that one piece fits into the slot of the other 
piece at the center and a pin joins the two pieces at the exact center 
point. Thus, they form a + when fully open and when closed, fit 
together very snugly When either member is held open in a vertical 
position the other member swings freely but hangs low on one side 
because of small lead weights buried near one end. The opposite end of 
the hanging cross piece is carved with a series of three steps ascending 
towards the center. These steps are marked with numbers designating a particular coin. The lightest 
coin obviously would be set into the outer most step and be counter balanced by the opposite side lead 
weights so that the member would return to a horizontal position. Thus, the device is actually for 
determining if a coin is true and with 3 steps on each arm, a total of 6 coins can be judged. I am not 
familiar with the markings but the six are 88, 100, 110 and 44, 51 and 55. 

Other markings carved into the wood can be seen in the reproduction. 

I will be pleased to learn if any of my esteemed colleagues would provide more information on this 
scale.* 




This must be the most unusual scale I have ever seen and appears to be homemade, possibly not 
duplicating any other device of this kind. There is a handcarved wooden base supporting the entire 
mechanism with two extending carved wooden scrolls forming an open slot through which hangs the 
weighing hook. Mounted on the base is a natural rams horn, heavily varnished, which acts as the 
spring component tit is fairly stiff now). Upon the horn and base are mounted beautifully hand- 
fashioned brass pieces depicting exotic birds or fish. One arm has one end fastened down to the 
center of the wood base through a pinned clevis. It extends out over the horn in carved fashion and 
ends with a double brass pin to which is attached the hook for the object to be weighed. 
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A brass clamp attaches to the above beam for a fulcrum point and simultaneously holds the upper end 
of the ram's horn. A small adjusting screw is mounted on the tip of the horn. 

A separate fixed arm is fastened at the base of the horn and extends out at a 90° angle to the first arm. 
The outer arc of this arm appears to be a brass dolphin on which graduations are inscribed starting 
with one pound at the lower end. Pinned against this fixed arm is another carved brass figure which 
can swing freely. Contact will be made at the inside end of this loose arm by the adjusting screw on the 
upper tip of the horn. Movement of the horn will cause the screw to move the free swinging segment 
which in turn will move its outer end indicator over calibration readings. 

The entire base measures about 13 inches by 8 V 2 inches and to the top of the brass plate above the tip 
of the horn is approximately 614 inches. I was told this scale was made by a tobacco importer in 
England to weigh hanks of tobacco but I have no verification. Perhaps one of you can help? 



A very simple steelyard-type scale that can be easily disassembled and 
carried in a compact tin box by a traveling physician so that he can 
prepare his prescriptions on the spot. A metal pan has an extension arm 
to which is fastened a cross piece containing steel knife edges. The 
extension piece is also formed to accept a flat, steel member calibrated 
in grains (up to 20) and with a sliding counter balance weight. When 
assembled, the knife edges are mounted in a sturdy U-shaped base 
The box cover reads "Dr. C. H. Fitch's Presription Scale, patented Sept 
29th, 1885”. 


David and Jean Calker are true partners in life, work and cclleciir. 
They have to travel extensively and cclient Selectively en route, 
particularly unusual devices in boxes or leather cases. 


The marks on the Collier's cruciform balance were for checking the 
weight of Turkish, Greek and Egyptian coins, and the marks are in 
piastres : The Turkish Lira of 100 and 51 p, the Greek 1C drachma 
and 10 drachma pieces of 88 and 44 p, and the Egyptian Lira and hal 
Lira of 110 and 55 piastres. Some examples were marked in Arabic 
numerals ^ , 0., 01 00, AA , V, IV, being the equivalent of 44,5- 

51, 55, 88, 100, 110 respectively. Editor. 
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GLOSSARY' Of rSRML - CONTINUED 

JALIVRATE - 1 mark' 1 gc^Gus 1 ions* on 5. >-►.!{_device ty reference 16 

(CM oxm 4 Pflii 1 I <i rdt. 


CAM-AIi D-PEf DULUM - <■ rcalc mecla ot ,-/i ivhioli ue©0 3 cam t(Moveair. equall;* 
>rv*ecd $Li Visions* , issjt^ad of the unequal ones which re 3 d 4 : 

r».,« th i«t of a simple 1 1 :si, Fig 10. Typically use 

for »« i'!ia?t* counter sa l ah , industrial platform seal##, 
b coii: fr*ed* person , See also PENDULUM. 

oAi' f CALLS - . c * • - t» v.'uich the flight is suspended by a flexible 
• mil* tfli--ii yes 1 md a <3 ary Pig 11. The cai 4 . 
■*u* 0 JU<l& chfc AZiciuSAsinf X©Sitternee required to balance ike 
1 .ml. ft.'- 1 r.. t?V ales .6 tr.plled via a band attached ic 
r :tn* , »’ 5 ooJ. drum. A r aUorv f ^ve arrangement has the 
l-.siJ . jig ;-L i?rtS lam -net the v«.icht band on the drum. 

*3*/ "'»I ii' 1 on i.M dsi platform shales. 




p te* am* ltt«4 Tor tfai.4.: a j.caie is 

fi.c of 4 . scwle is defined by ii e 

' d - - ■ • ' 1 >■ _ . . * . 

' l to present excecci's 

■• - Kf| , | • - . , f - ' Vi\ 

- .61 Cd -) 7 ROM-SOLID 

• LAMct •- • _ nt In ' j " if. «* n n oi ein 1 an pin - 0 ’ 

»>«(* % *c,-4 • rawf, Jfii) ec tba ctAr en*i fro® a a: u». 

0 i of * - I 1 ' h-nt, k l au; ; s Ice: rtJ of c .0 in 

• • a, the r. • • I . The emus 

Pliaitotie the Ltso of r Amite pc or provider quich 

''cot, Fi If. A no tef. 1 d soueuftss used 

i4i®tean of the- dt 1.r . 

JliADfl - v u ted rorttcc uses 0. _f_ itli a pod ter* or 

i Lc i,or* . It Qe ciro o ( • 1 ), £ : e '--.ent of a 

circle (fan*), cylindrical, or 1 iHjpt.enc cf cylinder. 

See alto QUADRANT. 
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CHECK 


see STAY 


CHEEKS - see SHEARS. 

CHEMICAL BALANCE - see PRECISION BALANCE. 
CIIQNDROMETER - see GRAIN SCALE. 


"'••.I : ■ •• • i - i-ari:: 

11 - (ifcc, when 

:?.M ■-'•(•■fleet t'J I-'- «Lt'P ’is* 

■ . A ' I d? was 


CLASS A, B, C. - the Board of 'Trade 
Beam scales, according tc 
for trade purposes, and v; 

Weights and Measrrnc^ jpnr t 
in the USA. 

CLOTH SCALE - see YARN BALANCE. 

COCK - see POINTER. 

COCKING SCALE, COCKING WEIGHTS - sc:. r 

cocks when matching- pret - ■ ' i t-T Lit r, 

and 19 th century Eh flan 

COIN FREED SCALE - a person scale which is freed foi» "iper : Con 

inserting a coin in a clot* Also call*! COIN OPERA'. El 
MONEY OPERATED SCALES. 

COLLAR - a raised band, or ring, around a ocsdL r * or roi- tv! 

used for decoration, Fill 13 . 

COLUMN - a vertical rod, or pillar, utifi o ] - . •• J ..., f 

COMMODITY PLATTER - see GOODS PLATE. 


COMPOUND LEVER SCALES - a resile t in t 

together, as is plat fnrn -5 calc 


IV 






























.;0KPEBS:ii;0!i SFBENi SCALE - a .:Tale ir vbin t i- -'rr*r -is 

shortened, or ■ , 3 I E 

See ■. 1 o TENSION SPBJ •• SCALE. 

C#p#"*> SCALE 4 ocal- • 'i i-i, - -es lire rrice o t the "sdn,^ 1 

weiphed, at v ' r<er . . S I : 

ESTIMABLEG SGlfL* * COtrUHO EVA!,*,. ' 

• • • .E PlVO£ - i’ -»• »w*r oj * r • 3 ri»r J in ;•«>■* a ol 3 mil? *a?e* , 

or; • • j - -* , 1 1 j If'# AleS telle# a SUTJflK 

PI'/cys t nsi). 

'• • ■. a. : lca: -ata-^l - i - 1 no ala ... 

:<■' 1“ A'"’ - Tf ; * _ •- .it,-* r. in Which ‘■he full .ler.^rh 

| . 1 *.v iV.ii ' i • f • c ih oiit wi *h it eirria v cvrinr* at£ 

- it;' :< t-.lft. i"J pat9a.3 'hroiu?!; the ..ear. 

-art; , : 

. 3IIEP1JP Ei?D, T.WIP?ED 

A*(A ESlf. . 

L'Oi i 1 PL f * 'T - 1 f * tot • r, .. roro hhroufk a hole ia itie 

| -A) yjf fiestisg of the ?ord ft vr.s t'ae 

■ 1 .• > j i 1 : " . rr*- TsB _ v * he fir;-- *'E v? of pivot i; ,5* d 

—S[, 4jOj c. 1vo.rj in {drbitiri societies*- ' See also 

rfiTE i At. 
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COEN SCALE - see GRAU SCALE. 

COTTON BEAM, COTTON SCALE - a e U f/ii’c * sorted ; for weigl'irr. biles 
of cotton (USA). 

COUNTERBALANCE. - see COUNTERPOISE. 

COUNTERFEIT COIN DETECTOR - a . - i ■, : 1 ■/ L-rro ! i -r* ■ • ..-truT. , U, 

which incorporates «i thtr a /;• uge for w. r - the size^lV 
the coin, or with fat ili LI so tU IP Svtirhinr th. co.' r. 

.immersed in water. *h; , co mterf' it coin of 

the correct weig!tt, Sal i^dt >, or #3?! L o'-yel with, ’r, 
metal, can he detec If*. 3*:>i <p 4 $4 d'VLEGE ATl'AL SCALPS, 

COIN GAUGE. 

COUNTERPOISE - a weight penao :®C oi a dt u ,or-o to 

obtain a balance wee. • i. • 'i leader!. It i. r - o f to 

attached to a han ger*whi cn ("■> e s ole additional Jjaurpose 
of carrying proportional oi * for neighing, IS,- lb . 

Also called a COUNTERBALANCE iS3A) . 

COUNTER SCALE - a scale intended for use jit the counter of a shop or 
warehouse. Also called a BEKCl SCALE (USA). 

COUNTING SCALE - a scale, generally with n unequal-arm beam of 

specific ratio*, whereby one article is balanced against 
a larger number of identical articles. E.G. a beam with a 
ratio of 1 : 100 ’counts' a hundred articles. Commonly used 
in ironmongery for counting nails, screws etc. Fig 19. 
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'AL»Li - . . ■j*i.' „ t - pjicrt t o : roods plate or weight plate on 

■- - r,-r. - r* " 1 ‘ P. • . i*i r* seale* Fig 8 , 

hi SIA t m 16H - *-• UA»FG£f?. 

- '■ 1 ' ’•!. . i reaeva le pan to rest on, usually 

Ui. A4 tot ate Crf 3 L.-'-Tj <*£ r* , Fin 12. See also SPIDER. 

'I AI ■ ED - - - ■. r " l jjaacre *wherc the resistant* is shaped 

?:• • C* , Fil 'on llie term is sometimes used to 

o ‘rJ -j -jnC'.r* iiaiaa.ut. 

i with a cone pivot*, Fig 17. 

: P l 3 m .■ j - - ■. ■ t; t. :itLTiTh r »'a. 

ar Ire kit chape, typically under the 
/ ■ : * op English cclti scales,. Fig 13* 

V!j»Tuj,7 - n '» n:- * - ,v-' * t which ?, ►cpin is legally allowed 

MSS Tfiot tss'-ing into account the loss in 

i ti pjlt •.; r.o . • r> 0 : trier . For example, a new guinea 
'■'’•u. '• k v , • ut worn guineas were legally 

ocotj to.. fct 5 '-vi’.r h grains, after 1774. 

. i 1-i POM-SOLIF - ii iiii hex v/LIch aas heen dug out from a single 
pioce of .o j;, an i tyrically used for coin scales* 

A- reviao-.d to CFS, nee also MADE-UP-BOX. 

- fPFITi - (1) a symbol. E.G. the monarch’s initials VR, GR etc. 

- (O zero, as used in the instructions for folding gold 

balances*. 


* An explanation of the term marked * appears in the Glossary. 
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LETTERS 

FROM M.PIERRON. ROBERVAL 

I have read with pleasure and great interest, /■ ur article on the 
Roberval balance. I would like to draw your attention to an extract 
from the work by Machabey 'Memoire du l'histoire de la Balance' 1949, 
where you will find precise dates : 

"Gilles Person de Roberval discovered the principle of the 
balance which bears his name. He presented a prototype to 
the Academie des Sciences in I 67 O. However, it appears 
that Roberval's invention inspired scalemakers across the 
Channel before their French colleagues; from 1803, Merlin 
working in Strasbourg, made and sold this apparatus under 
the name 'English Balance'. He had to wait until 5th Dec, 

1840, for the first ministerial decree authorising the 
admission, verification and stamping of Roberval balances." 


REPLY 

The reference to Merlin's Roberval scales is very interesting and is 
certainly the earliest I have heard of. There seems to be some 
disagreement about the date of Roberval's presentation of his invention. 
Six of the sources I used have the date “1 66 9 (O'Keefe, Benton, Sanders, 
Heaberle, Encyclopaedias Britannica and Chambers). Only Owen and 
Machabey have the date I 67 O - who is correct ? Editor. 


FROM B.BRASS. OVAL JAPANNED BOXES 

I felt it might be of assistance to members to provide a cross-index 
to the box types described in Sheppard and Musham's "Money Scales and 
Weights". I have found that the chart elow has saved me many hours of 
perusal in attempting to locate and identify scales acquired. 

The 'type' refers to the number of the illustration:- on pages 77 and 
78. The ' scale numbers' refer to the individual S & M catalogue 
numbers as set out in the book. 


It is 

odd to note that 

no scale is 

listed for type 1, 

,7,8,or 18 , 

. It 

would 

be interesting to 

learn from 

members if any of 

them have 

scales 

of these varieties. 





TYPE 

SCALE No. 

TYPE 

SCALE No. 

TYPE 

SCALE, fJo 

1 

- 

9 

93,107,109 

17 

144 

2 

139,14c,146,1%7 

10 

94 

18 

- 

3 

98,133 

11 

91,119,124,142 

19 

138 

4 

116 

12 

86,88,100,108,145 

20 

137 

3 

93,133 

13 

143 

21 

85 

6 

131 

14 

136 

22 

141 

7 

- 

15 

87 



8 

— 

16 

132 
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FROM • . ■ ,SS 


SJSCRETAia EXTRAORDINAIRE 


J was [Lil triguetJ • , tL< o£ index cards provided , y ric’t Etein, which 

Is far superior 1 C> the s jership list, and I si la so 

congrils'i&te on a firs' rate job. Hot only has lr pak^u on the 

uaenvis‘.#lc- t askIBf Chfi-rffcar , T§ut as Secretary Extraor 1 inaire he has 
. .air.l. • c -red his ii*h by producing the ' box of c ;■ v-'< ~ 1 . How mar.; 

Wtmtjers, T v«nn6tr , appreciate the hours of work that g r. into the 

i >5, anc - <i ich a • - i rter, for not only has it to 1 o compiled, 
out : hs* l i. ^ t op t.c 3ate. Endorsed wholeheartedly - Ed* 


^PATENTLY INTERESTING 


, - ' .1.11 f Ro: 1.. rville , Horthfleet in Kent, 

•n.:a j fnr -< aynr.H perdisluhr balance* Hte Je scribed it 
•' >'i 't.. uit-'idji-. j 7 -Lc sltelyard" but with or. enlarged 
HV*r* w**i * r :(|; 1«. r * : f a If.. r.fc: weight. The bqesirr was to be 

h- - j» • t • j -vl ai.u » *.. x(ioj .»u it rilted up until the point of 
iMlil • •• ••••. t 0 - r-. A frotly r.usp#nde>d pointer had a weight at the 
’ IJtlVuafri !'> j in the vertical position. This 

I 'l.hf' C«r 4 **c HU jfS'SU&Lb*' ionn iairSffiL&f d around a circle on the 

fU«0 flivl Ol Hi t lit AD . 

At , 1 •• I. ' ; ' \1j ut ! a-.ked t# the beam by means of "a clip 

ni»!i tiQttyft ( «r -ifi-j rnr.-vwj,Sf#K contrivance The example given in 

ffi(S *:Lip, thi use of postage charges or prices 

l>t 5* ’•••'. n ''ihh'ir. rrj toe weifht, was Suggested. 

jfirit/tfi&l* * J)ie halanc-e had already been in use for over 

# vra * u'*? , IJv* 1 ' ^ ifijy to t ^ Pfirigy**k for the circular enlargement 
•' * I ■ oe p’inter. 

r mm; in ""'-1, took another patent, No.5^3i for 

iffipr* Vfcot.ii ti; if nis i.5icu*cc. i'^e new idea was to form "the gravitating 
■■■-:> rci Ch coo, three or vore r>tr la ting- pointers", and "increasing the 
rat. -c "rid numb* r of ; ealecs . o ; wiffe spaces can be left between the 

a i-Td cat j or. s . . . am larger, more :iatinct figures marked..." 

Son.'- of the pendulum letter balances based on Hall's patents, and made 
by J.Cooke & Sons, Parnell, John Heath and James Heeley & Sons, are 
illustrated on page 199 * A rare example of "Cooke's Base Coin Detector" 
i-s also shown. Readers of John Mussell's article (in Art & Antiques 
Weekly, Feb. 1977 ) will recall the magnificent colour photograph of 
Parnell's balance mounted on an ornate cast brass stand in the form of 
an eagle on the branch of a tree. The balance was suspended from the 
eagle s beak, and the entire instrument was gilded. Large versions of 
Hall's balance were mounted on plain stands and used for weighing 
parcels, (an example can be seen in the Avery Historical Museum). It is 
also said that a sturdy adaptation of the balance was made for use by 
anglers. A modern version, made of silver, was still being manufactured 
in 1975 by Christofle of Paris. 
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jfl RARE FOLDERS 


■ - M.A.CRAWFORIb 


Since writing- my book about lei gold -dances, I . ve come across 

two piSLore rare and interesting variations* 'The first set was "made by 
Hamlet Sell, and had the unVlt-ujl feature of a single compound weight 
for the ruinea, half-guinea atfIC seven shillings piece, Fig 1. The 
Latter coin was introduce ! 1 <797 • This interesting set shows that 

c 1 -. r ao wrt .with do pr J.l&m of conserving space much earlier 

: iu.n thi 1&A©'i 3* C*cttdTV Jp .Jfels with two compound weights for the 

aiDft ataij* efuiUfrM* ri sBe). 
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INDEX 

to pages 101 - 204 


Accelerating beam, definition, 170. 
Accuracy, definition, 170. 

Adjusting hole, definition, 170. 
Adjustment cavity, definition, 170* 
Advertisement - Angldile Computing 
Sc. Co. 180* . 

- Buffalo Sc. C. 179** 

- Fairbanks, 177*, 182* . 

'A'frame, definition, 170. 

A.G. definition, 170. 

Agate bearings, 137, 138*, 155** 

- definition, 170 . 

Agate box, definition, 170*. 

Agate cement, 137- 

Alaska gold rush sc. 149*, 150. 
Analytical bal. 154*,155,137*,158 . 

- definition, 170 . 

Angldile Computing Sc. Co. 180 . 

Angler's sc. 198. 

Anti-friction plate, defin. *70*171- 
Antwerp box end, definition, 172,173*. 
Approval seal, 171 . 

Arabic Glass Weights, by D.G.Vorley 
160 *- 162 . 

Arm, definition, 171*. 

Arrestment gear, 116,117*,154*,155. 

- definition, 171 , 172 * . 

Arrow sc, definition, 171,172*. 

Art Nouveau postal sc, 125*, 1 26. 

Assay bal. 157*,158. 

- Keller, 154*,155* 

- definition, 171 . 

Avery, bought Oertling, 159* 

- coal sc. 130 , 131 *, 132 , 133 * . 

- earthenware wts, 143. 

- history note, 118 . 

- inspector's bals. 115 - 120 , 

117 *, 120 * . 

- inspector's tools, 118 , 120 *. 

- inspector's weights, 118 , 119 ** 
Avoirdupois wts, 1 13 *,11 8 ,119*, 130,131 * , 

132,133* * 

Automatic sc. definition, 171. 

Balance, definition, 171* 

- ball, 137*. 

-ball, definition, 171 ,174*, 138 . 
Balance box, definition, 171 . 

Band, definition, 171. 

Bank of England, 114. 

Beam, definition, 171*,172. 

Beam end, definition, 172,173*- 
Beam sets, 138 . 

Bearing, definition, 174. 

Bell, Hamlet, sc. maker, 200*. 


Bench sc. see Counter sc. 

Beranger sc. definition, 174*. 

Berg, Dukedom of, coin sc. 112*,114. 

Berlin box end, 149*,15&*. 

- definition, 172,173** 

Birmingham Style folder, 20C*. 

Bismar, definition, 175** 

Blade, definition, 171 *,175- 

Board of Trade, W & M Regulations, 115* 
Boss, definition, 170*,175- 
Bourne & Smith, 132. 

- Old Advert, 136 *. 

Boxed swan neck end, definition, 1^2,1^5* • 
Box ends - Chinese, 172,173*, 175 . 

- definition, 1 72, 1 73*, 175 * 

- on person scale, 113 *- 
Braided cord, definition, 175* 

Brevete, 175- 

Buffalo Sc.Co. 179* 

Bush, definition, 170*,175. 

Bullion bal. 105*,114, 136 *,157*,15§,132* . 
Butcher's steelyard, Fairbanks, 109*. 
Butter steelyard, Fairbanks, 109*. 

Button balance, 154*,155,157*,15%• 

- definition,, 175 - 
Button pivot, definition, 175- 
Byzantine glass wts. 160 
Byzantine steelyard, 168. 

Calibrate, definition, 192. 

Cam and pendulum, definition, 152*. 

Cam scale, definition, 192*. 

Capacity, definition, 192. 

Carob seeds, 162. 

Carrier, definition, 192,194*. 

Cataloguing a Collection, by 

M.A.Crawforth, l45-l4c. 

Caveat Emptor, 144. 

CFS, 196.* 

Chain bal. definition, 192,193*- 
Chart, definition, 192. 

Chinese - concave wts. 156*,158. 

- do'tchin, 157*,158. 

- gold sc. 156 *, 158 . 

Class A,B,C. definition, 193- 
Classifying machines, sovereign, 

103,104*,114. 

Coal sc. 130,131*,132,133*. 


* References marked * include 

an illustration. 
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SC. ’Is firsition, 193 * 

Co:a treed sc. definition, 193 * 

Coils fc. - Bell,H. folder, 200 *. 

- Cooke's base coin det. 199 *- 

- cruciform rocker, 190 *. 

- oval japanned box,; 173 * t 197 . 

- Napier's, 103 *. 
liar, definition, 1 ^ 3 * • 

lo'-.umn, uefinicion, 1 c, 3 * 

■ ’■jKpo'anQ lover sc. Xefln. • 

CtfBcre; Sion ^pr'rr sc. defir.. 1 ***, 195 * « 
Occrurir.g fc. idfinitik , 194 . 

Qm* Pivot, define’-icc, li*», 1 ? 6 *. 

Coni'? : fioner’j ec. ' 1 ' , ', 1 ~' 1 *. 

;<->rtenpararj 'JCPiWic, 111 , 114 , 176 . 

kf.'.J: K'.S aift ro$<:, " . 

-at fi rr z.: >r , ^ - - . 

i. •• Jfnns, ptnfi'ilcn sc. »4*%1 y* . 

15OM r--_ Vq t, define, f. vu , 1"1,1 73* , ' . 

r J *, 17 * 

f r ... r «n «t, '/-tfim 1 Lan , f ~5. 


ram-rial 
Gr.iii.L- c p 0 . 
Jnuubu 81 1 


JlI tc#, • *>•* , 1m, 

• e, *ee ? PUT t*r poll* 
•oUj <Htec tftr, SefA" 



- aw: )fiV un, « . 

m • ' . ie f I: • - • r , 1 , T >- * . 

. , 3'-> £ if : * at*, ' 7 Ll -* , 16 . 

• r,e" - 1 c - 1 * ,.136* , 13"? * . 

- 1?4* . 

Iri • si IiD0 >|jf1 ~ • -. 1 • , 1; 3* . 

I -Oh *•! ' : , 1 * . 

Ceutti f-orx ssc^er, W6* . 

. efi»£ in. 195*, 1 9^ • 
•■-j-ir.i, definition, 19~ • 
Ckljfcb&'a ani, definition, 1 ->b . 

ImrpeSi -',.:fr,t, iefinitaon, ^6. 

I. let t'VV r,.-!, efiilirlon, 1.1,1 ‘3*. 
Qfl£» r'ME-J r, lid, lefinltion, >''6. 


r, ■ i : lition, r . 


s . 3- ,133* • 

it? ,veights, c*,l6 . 

- ■ re a. ■■ Kfcure , 1 84. 
lull ir wtl. H 1 . 

'Irhem wts. •£ 1. 

fc ' tnnin , if?’ ,15*. 

Iiouble hole end, definition, 172,173*- 
I'auble sovereign wt. 200*. 

Druggist's steelyard, Fairbanks, 109** 
Drum, definition, 192*. 

Dutch end, definition, 172,173*. 

Earthenware wts, 143- 

Egg sc. - Roberval, 130,131** 

- half-Roberval & spring, 132,133** 
Egyptian coin rocker, 190*,191- 
Electronic sc. 116. 


■ZnLoised wts, r t6*. 
nkcress package steelyard, 

- Fairbanks, 109*. 

Face - 137- 

- definition, 138- 

Fairbanks & Co, Part 2, bv >:.5 ,l',e edle, 

106- 110*. 

Fairbanks & Co . - advert. 1 77* , 1 82* , 18-+* . 

- butcher's steelyard, 108,109*. 

- butter sc, 108,109*. 

- druggist's sc. 108,109*. 

- glass blower's sc. 108,1C9*. 

- market sc. 10o,10.9*. 

- patents, 110. 

- platform sc. 106*,108,109*,177*. 

- postal Roberval sc. 108,109*. 

- shop Roberval sc. 106*. 

- shop steelyards, 106*. 

- steelyards, 143*,144*. 

- trip sc. 138,10°*. 

False wts. lyl. 

Fals wts. 161. 

Fitch, Dr. prescription sc. 191*- 
Folding gold bal - Guinea & Sovereign, 200 

- took review, 135. 

Frazier U.S. Standards of W & M, 

book review, 102. 

French double-hole end, definition, 172,17 
French- gold sc. 155,156*. 

- postal rates from England, 199*. 
Friction plates - 137. 

- definition, 138. 

Gauge - 137* 

- definition, 138. 

German swan neck end, definition, 172,173* 
German rivetted swan neck end, defin.172,1 
Glass blower's steelyard, Fairbanks, 109*. 
Glass wts. Arabic, 160-162. 

Glossary of Terms for Weighing Apparatus, 
by M.A.Crawforth, 170-175,^92-19°- 
Gold sc. miner's, 149*,150,154*,156*,157*• 
Gold scoop, 149*. 

Goods plate, definition, 174*. 

G.R. & Co. postal steelyard, 101*,102,112. 
Greaves, Edward, sc. maker, 147. 

Greek coin rocker, 190*,191. 

Guinea sc. - oval japanned box, 1?8*. 

- folding bal. 200*. 

Guinea wts, 178*, 200*. 

Hall's patents, 147, 198, 199*. 
Half-Roberval, 130,132,133*. 

Handle wts, 108*,119*. 

Hauser, sc. pen, l47« 

Heath, John, pendulum sc. 199*. 

Heeley, James & Sons, pendulum sc. 199*. 
Herbertz, J.W. 112*. 

Home-made wts. 166,167*. 
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Hooijysn'I, :'lLtion, ’ 0 _, 175 *. 

Ecoper, H. patentee, 14?. 

Satned hole end, definition, 172,173-. 

lactise wts, 166 *. 

'•-denture, W & M inspector's, l3l*. 

Indoor bal. inspector's, 116,117*. 
Inspector's - equipment, 115*-120*. 

- Arabic, 162. 

- work, 137 . 

Inverted Roberval, 129*, 130, 131* 

132, 133*, 134, 136*. 

Inverted swan neck end, defin. 1^2, 1 73*- 
Jeweller's bal. 154*,155- 

Keller, S. 154*,155. 

- button bal. 157 *, 158 . 

Knife edge, 137,133*. 

- continuous, 115 ) 

- continuous, definition, 170*. 

Leg, definition, 170*. 

Letters - about Roberval, 19?• 

- oval japanned sc. 19 V . 

Letter - clip, definition, 175* • 

- plate, definition, 170 *. 

- scales, see Postal sc. 

Lever lift, 116,117*. 

Link, definition, 174*. 

Loading box, see Balance box. 

Lotus end, definition, 172,173*. 

Market sc. Fairbanks, 109*. 

Medhurst, G. 134. 

Merlin, 197. 

Miner's companion, sc. 154*,155* 

Mint, Royal. 166. 

M. M. 8c S. Ltd. 132,133*. 

Mordan, S & Co. 130,131*, 132,133*. 

Napier's Balances and the Mint, 
by M.Joyce, 103-105*. 

N. B. of Paris, 147. 

Nest wts. (stacking), 108*. 

Nesting wts. 156 *. 

Newsletter reprints - D 8c J Colker, 

190-191. - D.Vorley, 160-162. 

Nickel plating, 113- 

Notes & Queries, 112-1 13 ,142-144,159-160. 
Nuremberg end, definition, 172,173*. 
Nuremberg swan neck end, defin. 172,173*. 

Oertling, L. 159. 

Old Advert - Bourne & Smith, 136 . 

- Fairbanks, 177) 

- Warren & Co. 152. 

Open box end, definition, 172,173*. 

Open double hole end, definition, 172,173*. 
Outdoor bal. inspector's, 116,117*. 

Oval japanned sets, 178*,197. 


Pan, definition, 196*. 

Papergoods, Symposium paper by 
N.B.Sturgess, 179-1'':... 

Parcel sc. pendulum, 198 . 

Parnall, H 8 c Sons, wts. 143. 

Parnell, pendulum bal. 199*. 

Patently Interesting, 111,198. 

Patents - Fairbanks, 110. 

- Paddock, 110. 

- Sharkey, 111. 

- Hall, 198. 

Pendulous pointer, 1 98 . 

Pendulum sc. 132,133* , 198,1 . 

Photographic sc. 11**. 

Pippin steel - 137 

- definition, 138 . 

Plain wts. I66*,l67» 

Platform »c. - portable, Fairbanks, 1 'j * 

- steelyard, Fairbanks, 1G?,1G'9*. 
Pocket bal. inspector's, 116,117*. 

Postal sc. - Cooke, pendulum, 199*. 

- Criterion, 5 Roberval 8c spring 

132, 133*. 

-Fairbanks, 107,108,109*. 

- 4 Rob. 8 c wt. lifting beam, 133*. 

- -y Roberval 8 c pendulum, 132,133*. 

- \ Roberval 8 c steelyard, 132,133* 

- Heath, pendulum, 199*. 

- Heeley, pendulum, 199*. 

- Mordan, -§ Roberval 8 c hanging 
pan, 132,133*. Roberval 130,131* 

- parcel sc. 132,133*,198. 

- Parnell, pendulum, 199*. 

- pendulum sc. 198-199*. 

- Roberval, 130,131*) Art 
Nouveau, 125*. 

- steelyard, 101 *,102,112,132,133* 
Precision bal. 172*. 

- chain bal, 192 , 193 *. 

- Oertling, 159* 

- W 8 c M, 115,117* • 

Prescription sc., Dr. Fitch': 191 * - 
Proportional wts, see wts. 

Rack 8 c pinion, definition, 195*. 

Radfords 8 c Waddington, "32. 

Rare Folders, by M.A.Crawforth, 200*. 
Ratcliff, Jos 8 c Edmd. 132,133* ,147. 

Read, Joseph, receipt, 1 83 *• 

Renaissance trumpet end, defin. 172,173 
Repairing Sugar Scales, by J.Lound, 
137-138*. 

Reviews - U.S. Standards of W 8c M. 102. 

- Veteran Scales 8c Balances, 139 

- Weighing Coins, 135* 

- see also 186 — 189 • 

Rider bar, 154*,155,157*,158. 

Ring 8c hole end, definition, 172,173*. 
Ring wts. 108*. 

Roberval, Gilles Person de, 127,197. 
Roberval, by M.A.Crawforth, 127-134. 
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Ro berv:I f. - Art ? t- t £41, 5* . 

- I:urne & Smi:h ^6*. 

- Fairbanks, 10?*. 

- photographic, 113 *• 

- principles of, 127*,123*,12?* ,'TO* 

- Townsend & Co, 146 *,l4y. 

Rocker, cruciform, 790*,191. 

Rod links, definition, 174*• 

Roman steelyard, by Dr.A.Eran, l 6 o- 1 c?. 
Royal Mint, 166 . 


~ack sc . 134,13'-*. 

Saddle, definition, 17 3 *- 
Halter, 14?. 

Series of the JiclU ty 

W.W.D ai-er, l5?~15 ? b* 

C’.;ncp - ^ ' . 1^'*. - ^.-iinifion, |c6f.» 

- jf 5 ; • ** , '3;. 

3h«TCXle defi-:i.irn, 17 i,T75*. 

. c ^a-*re; «m#, 111* ,*7?,**??* 

char r - - , pTF| patent, ' 11 . 

3lj.= r% :j ;c . ' C . 

Jivp .• . - c*uai arm iaam, 7"* . 17 i ** . 

- Roter* ai, 7 Je,TIT*,1ST. 

r-> ;n, ' ;** . 

SScup1* Vfeirh*- for Huims ty 

h .A . Jr--». 1 , 'bb->c*. 

- ~. n „ , 7 , * ' 4 . 

- ■'•.Uif.c tal. 12 '*. 


1 ': <r . -' r | § 91 *., iefif- 
oprl-r '• y RetwrraX cc 
. : .- r ( - rn , 1 * . 

3ista'*^dfc- pM ttw 1 

. - • » ' a c : 

B * .r.>r y.nr e , fj! ’ 

■, ■ ■ . . 1 ir. * 

. - ' ' t-cr. ii , 


22,152*. 


- Lrr •* , 1 ' * . 

- tOliAi, Vfc oler., 71*, f 

- EtaiftJi, ' r c -'it. 

- leie^ccfci-- wi . li-L, 75 5 * 

Si? 49 ? so. ‘.y,’*. 

Sk*»i. eria, |e: unit iur., Te,ir3*. 

f t>;«r era, df^_::i*-i*n, 1 c , 1 7* 


cyi.- wt, letter sre . T >33* * 

tx, -cl oc, *,1 , 5 -*,15"*, 5 *. 

'I'uul. . ins- 'Ctors, 11 3,1 *. 

§ Jo. 14b*, 1 -" . 

Trip nc . Fair can^is, Itl*. 

Tr ce.tr.er, H & Go. lyo. 

- bullion bal, 157*,753. 

TrC'T vrs. 115* ,149* , 151,151* ,156* . 

Trumpet end, definition, 772,173*. 

Turkish coin rocxer, 19C*,191. 


I.S. k’tasrir 0! W & K, f*WU», " - . 

Vests, 137, dsfini:isn, ';. 

~ferificatici| --earics, British, cp 

M.A.Crawforth, 715-12h, T. : 3-1 *-? . 
Verification - district numbers 123-7*'-. 

- town marks 121-122,To4-137. 

- punches, 118 , 120 *. 

Warehouse steelyard, Fairbanks, 109% 
Wedgwood wts, 143. 

Weighing Coins, folding gold bala, 
review, 135 . 

Weight plate, definition, 1 t»Q% 1 ~d* . 

Weight - bell, 118,119*. 

- Chinese concave, 15c*, 158 . 

- counterbalance, defin. 793*. 

- crontal, 142. 

- double sovereign, 200 *. 

- earthenware, 143* 

- fals, 161 . 

- false, 151- 

- fractional, 11 5*,155- 

- glass, Arabic, 160-162. 

- glass, Byzantine, 160. 

- globe, 118,119*. 

- guinea, 200 *. 

- handle, 108 *, 118 , 11 ?*. 

- inspector's, 115* , 1l8,119% 13% 103* 

- lifting beam & yr Roberval, 732,153* 

- nest 108 * - nesting, 156 % 

- photographic, 113 *. 

- proportional, 113 * * 

- ring, 708*. 

- six ounce, 142. 

- sovereign, 200 *. 

- spherical, 1l8,7l%*. 

- steelyard, 102 *. 

- telescopic, 132,133*. 

-Troy, 115*,149*,157,154*,156*. 

- wire| 115 *• 

Weights & Measures, Arabic, '62. 

- inspector's indenture, l 8 l*. 

Willie. R, patentee, 132,133% 13^- 

Young & Son, person sc* 713* • 


* References marked * include an 
illustration. 


bal. = balance: det. » detector: 
mkr. = maker: mks. = marks: 
rev. = review: sc* m scale: 
wts. * weights: 
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